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TELEPHONE EXCHANGES. 


PERHAPS no piece of telegraph apparatus offers more 
scope for ingenuity than telephone exchange switches. 
The methods which have been designed for effect- 
ing intercommunication between subscribers are very 
numerous as the records of the Patent Office testify. 
To a great extent the ingenuity displayed has been 
thrown away, partly in consequence, no doubt, of the 
inventors failing to thoroughly understand the actual 
requirements of an exchange system, but more in con- 
sequence of that absence of a competition which would 
practically compel any telephone company to provide 
the best system available, or cause it to be superseded 
by a more energetic and enterprising rival. In London 
it is generally admitted the room for improvement in 
the matter of quick interecommunication is very great 
indeed, and we believe that any energetic rival who 
would introduce and work a rapid intercommunication 
system, combined with low rates, would be most 
welcome to the business community. A very great 
deal depends upon the personal attention of the switch 
clerks at the central stations, and systems which 
are dependent for their quick working almost 
wholly upon the prompt action of individuals 
who have practically no incentive for displaying 
unusual alacrity, are sure to be unsatisfactory. Per- 
sonal attention cannot be wholly dispensed with, but 
it can be reduced to a minimum by the use of appa- 
ratus which is partially automatic in its action, as, for 
instance, in the “Clay ” system, which we described in 
the last number of the REVIEW. Apparatus which 
endeavours to effect inter-communication almost 
wholly automatically cannot, we believe, be included 
in the range of practical telephony; it is by the 
judicious combination of automatic with personal 
action (as in the system just referred to) that the best 
results will be obtained. In connection with the 
general question of telephone exchanges a somewhat 
curious point is referred to by the Boston 7'ranscript, 
as regards the expense of working large systems :— 
“From present appearances (says the journal) the 
problem can only be met by advancing the local rates 
of telephone exchange subscribers. It costs to operate 
an ordinary telephone exchange, including rentals paid 
the American Bell Telephone Company, about 40 
dollars per annum per subscriber, and the annual 
compensation received is from 42 to 43 dollars, and 
some additional compensation in the way of charges 
for extra territorial connections. Now, the growth of 
the business, instead of reducing the expense per sub- 
scriber, increases the expense pro rata, as the number 
of the connections and the particular service to every 
subscriber is increased by a new subscription, this can 
be well illustrated by the supposition of a telephone 
exchange attempting to connect all the people in a 


certain state, say a million. Several hundred dollars a 
year would not cover the expense of the service that 
each subscriber might demand of the exchange; but 
this million of people could be sub-divided into many 
exchanges, and each person served in his own locality 
for a comparatively small sum of money. The problem 
of how to limit the growth of local telephone ex- 
changes, either by sub-division of exchanges or by 
increased rates, is one yet to be solved.” Even in 
London, with its smal] number of subscribers, the 
necessity for considering the best maximum radius for 
local exchanges is quite apparent, but before any such 
town can be telephonically served, as its importance de- 
serves, the present difficulties must be grappled with, 
and an arrangement which admits of constant exten- 
sions adopted. 








THE HISTORY OF THE TELEPHONE. 


Mr. CuHas. A. RANDALL, of New York, writes to the 
New York Electrical World on this subject, and his 
letter, although lengthy, and perhaps not strictly in 
accordance with the ideas of the majority of electri- 
cians, appears to us worthy of reproduction. Mr. 
Randall says :— 

Although very much has been written upon this sub- 
ject, the invention, the principles involved, the ap- 
paratus employed and its application, with your kind 
permission I would like to add my mite to the grand 
whole. 

So far as I am informed, the ‘dea of the telephone, 
or “the electrical transmission and rendition of the 
spoken “ word,” originated with M. Bourseul as early 
as 1854. 

The means suggested were “vibratory plates, con- 
necting metal wire and a galvanic battery,” the vital 
elements of the telephone of to-day. I am not aware, 
however, that any material or conclusive tesis or expe- 
riments were made by M. Bourseul, and in my opinion, 
according to the records, the honour of producing the 
first apparatus that could, did, and will successfully 
transmit and reproduce the spoken word, or articulate 
speech, falls to Prof. Reis, of Germany. 

In the United States it seems to have been already 
proven that on or about 1868 or 1870 D. Drawbaugh 
produced magneto and electro-mechanical devices for 
the transmission and reproduction of articulate speech, 
as did also Mr. McDonough, on or about the year 1875, 
and also Prof. E. Gray on or about the year 1876, and 
also Prof. A. G. Bell on or about 1877. 

The honour and advantage of obtaining the first 
patent has fallen to Prof. Bell, and although it bears 
date 1876 (about one year before he knew he had an 
invention for transmitting speech), this makes no dif- 
ference, as the courts have decided that, “no matter 
whether he knew it or not, he (Bell) was the inventor.” 

This should be very encouraging to other inventors, 
as they also may invent something valuable sometime 
and not know it. 

So much in brief as to the ‘dea of the telephone and 
its history up to the first patent. 

As to the principles involved in the first or Reis in- 
struments, I believe, and I am of the opinion that it is 
maintained and generally admitted, that the Reis in- 
strument will transmit speech on/y when the electrodes 
are in continuous contact, necessitating, therefore, a con- 
tinuously closed circuit, and a continuous undulating 
(or varying) current. 

This is the underlying principle shown and set forth 
in the Drawbaugh. McDonough, Gray and Bell inven- 
tions. 

It is claimed by the Bellites that this is the only 
principle, and that there can be no other, and that all 
transmitters of articulate speech a7 and must be based 
thereon. 
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A favourite argument for this conclusion is—and it 
is held to be unimpeachable—* that the medium of air 
for conveying tones from one place to another is, and 
must be, continuous,” and this being -held to be true 
of air as a conveyer of sound, it must be true when 
the medium used is electricity, and that therefore the 
circuit and current must be continuous, and especially 
the current. 

It is on this continuous current theory that the Bell 
patent is based and the so-called “ Bell Telephone ” 
operated, or claimed to be operated, and the famous 
suits of the American Bell Telephone Company were 
brought and fought. 

It is to this feature, the continuous current theory, 
in telephony, that I take exception, and I hope you will 
permit me, through your columns, in the cause of 
science, to add a short chapter on telephony, relative to 
the transmission of speech by make and break, and by 
intermittent currents. 

It may not be out of order to state here that I com- 
menced experimenting upon telephones in the year 
1878, and have continued the same, at various times, to 
date That during such experimenting I have made 
careful observations, tests, and a record of results, and 
I have not found any reason for changing the line or 
direction of my experiments, or for changing my 
opinion as to the best principle for the practical and 
reliable transmission and reproduction of speech by 
electricity, and especially over and upon long lines, or 
between distant places. 

I maintain that the most practical and correct method 
for the reliable transmission of speech will be found 
to be the employment of intermittent currents, or a 
“make and break” current or contact. 

I claim :— 

Ist. That in the transmission of speech by electricity 
it is essential and necessary to be able to use or utilise 
a current of great electromotive force or po'ver to do 
work. 

2nd. That you cannot overcome the resistance of dis- 
tance without such a current. 

3rd. That you cannot operate electro-mechanical de- 
vices for receiving in direct circuit without it. 

4th. That you cannot operate relays and repeaters 
without it. 

5th. That you cannot produce full loud tones at the 
receiver without it. 

In short, that in the electrical transmission and re- 
production of speech, you must obtain a full and com- 
plete variation and utilisation of a current of great 
strength or force, and to do this the telephone trans- 
mitter should produce intermittent currents, or must 
“make and break” contact, and control the battery by 
the action of the voice, similarly as the “ Morse key” 
now controls the battery by the action of the hand, and 
in receiving or the reproduction of articulate tones by 
electro-mechanical devices, such instruments should 
not be so delicately made as to respond readily to extra 
or foreign induced currents, and the same should be 
adjustable, similarly as the “ Morse” relay or sounder 
in telegraphy. 

My argument is that instead of the continuous cur- 
rent principle being the “on/y principle” and a 
necessity, it is incorrect and defective, and for these 
and many other reasons : 

1. By this method only a light, weak battery current 
can be used. 

2. Only a slight variation of a light, weak battery 
current can be obtained. 

3. That, being limited in battery power, only very 
short circuits can be operated in a practical manner. 

4. That the receiving instruments must necessarily 
be made delicate and sensitive to respond to the light 
current used. 

5. That such receivers are defective in operation, 
responding readily to foreign induced currents, thus 
interfering with the articulation, and rendering the 
same unreliable and often wholly unintelligible. 

My experiments have been largely in the direction 
of obtaining increased power, or current strength or 
force, over the line, to overcome the above defects, to 


overcome the resistance of distance, and to operate 
intermediate devices, such as relays and repeaters, that 
the receiver may be worked in a local circuit and 
entirely free from inductive effects. In the main I 
have based such experiments upon the use of inéer- 
mittent currents, and I have been able to prove the 
correctness of my theories and the many advantages in 
various ways. 

I have, for instance, inserted in the circuit with the 
transmitter, at the transmitter, chemical telegraph 
apparatus using chemically prepared paper, upon which 
a distinct, clear record of dois was obtained, while at 
the receiver all of the transmitted words were clearly 
understood. 

I have also constructed the “ Randall Lever Trans- 
mitter,” under patent number 235,019, 1880, using a 
lever about ten inches in length. This instrument is 
a polarity transmitter, or a transmitter of alternating 
intermittent currents, the electrode upon the lever 
making contact with greatest force alternately, with 
the battery electrodes arranged on each side of the 
lever, thus changing the current to line, alternating 
positive and negative. 

With this instrument, over a proper circuit, when the 
contact of the lever upon the electrodes could be dis- 
tinctly heard, and a spark be seen on each side of the 
lever during operation, the articulation at the receiver 
was loud, clear and natural. 

I have also more recently produced an adjustable 
transmitter that may readily be adjusted while in 
operation to suit the circuit, and adjusted in such a 
manner that a receiver in the circuit with a transmitter, 
at the transmitter, responds to the transmitters with 
such force and loudness that it is unpleasant to the ear, 
even several inches removed, the articulation being 
very indistinct and harsh; while at the receiver, ai 
the receiving station, the articulation is reproduced in 
loud, full, clear and natural tones. 

The circuit used was an artificial line of resistance 
coils and condenser, representing about eight hundred 
miles, on the basis of twenty ohms to the mile for the 
resistance, and for leakage, &c., a condensing surface 
of about two and one-half microfarads for each two 
hundred miles. 

I cite these experiments and tests as proof of the 
correctness of my theories, and as demonstrating the 
use of an alternating intermittent current and a “ make- 
and-break” current principle in telephony. 

To obtain these results it is not enough that the 
transmitter accidentally makes and breaks contact, or 
accidentally produces an intermittent current, but, 

Ist. The transmitter must, by the aid of the vibrator 
and its contacts, transmit as many electrical vibrations 
or impulses as there are complete vibrations of the 
vibrator. 

2nd. That said electrical vibrations or impulses must 
be of varying power. 

3rd. That the electro-magnet of the receiver must 
always control the vibrator of the receiver; that is, 
similarly as the will of the human being controls the 
tongue, so must the electro-magnet of the receiving or 
reproducing instrument control its fongue, vibrator or 
armature, and at no time during conversation must the 
receiving magnet be permitted to entirely demagnetise, 
but before entire demagnetisation can take place, or 
before the magnet loses control of its armature, the 
magnet must again be energised by an incoming cur- 
rent or impulse, when it will again actuate or vibrate 
its armature with greater or less force, according to the 
quality and force of the incoming current. 

Let these conditions be fairly obtained with tele- 
phonic devices, and it will not make any difference 
how much the transmitter “ makes and breaks” con- 
tact, providing the impulses are in unison with the 
vibrator and of varying power. 

With these conditions fairly obtained, with properly 
made apparatus, the telephone becomes reliable for 
all intercommunication and telephoning across tle 
Continent, if not under the ocean, as common as on 
ordinary circuits, and I hope and believe more re- 
liable. 














ede adenine 


er 











> OU er ean 


eee 


ae 








THE TELEGRAPHIC JOURNAL AND 


ELECTRICAL REVIEW. 


AvuGuST 9, 1884.] 


103 





UPPENBORN’S ELECTRICAL MEASURING 
INSTRUMENTS. 


THE number of the measuring instruments recently 
devised is very great. The practical man is not satis- 
fied with the delicate instruments of the physicist, 
whilst the latter, of course, cannot be satisfied with the 
results of the measuring instruments arranged by en- 
gineers and technical electricians, however satisfactory 
for industrial purposes. Both this circumstance and 
the variety in which the actions of the current and of 
the magnetic forces are manifested have led to the 
abundance of instruments which meet with practical 
applications. 
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Fie. 2. 


Uppenborn’s apparatus, both for the measurements 
of currents and of electromotive force, give their indi- 
cations in consequence of the action of the current 
upon an eccentric disc. 

The disc consists of soft iron (shown in figs. 1 and 2 


on the upper margin of the zine plate upon which the 
instruments are mounted); it is fixed upon an axle, 
which rests with steel knife-edges upon steel planes. 
To the dise are fixed a pointer of aluminium and a 
counterpoise, which tends to bring the pointer to the 
zero point of the scale. 

The cores of the electro-magnets of both instruments 
are fitted with threads, and can be approximated to the 
discs by means of a screw, thus rendering the apparatus 
more or less sensitive. 

When the instrument has been adjusted, the core can 
be fixed in its position by means of a nut on the screw. 

The apparatus for measuring currents is distin- 
guished from that for measuring electromotive force 
by the manner of wrapping the bobbin of the electro- 
magnets, for which is used a short insulated wire of 
the purest copper. For wrapping the electro-magnet of 
the voltmeter there is used a pure and well insulated, 
but very thin copper wire. On both sides of the lower 
part of the electro-magnet in the latter are applied the 
coils of a resistance, which can be introduced or re- 
moved by the plug shown at the foot of the zinc plate, 
so as to regulate the sensitiveness of the instrument. 

These apparatus are graduated empirically. In con- 
sequence of their convenience and their use in the 
installations arranged by Schuckert and Uppenborn 
they have come into very extended use. 

Uppenborn makes also magneto-meters on the same 
principle. The action of the electro-magnets to be 
tested for their magnetism upon the eccentric causes it 
to rotate. To its disc is fixed a torsion-spring leading 
toa button. Hy turning this a second index attached 
to it is brought to zero, so that the angle of torsion may 
be read off. It is then proportional to the square of 
the effective magnetism. As already intimated, the 
indications of this instrument are sufficient for prac- 
tical purposes.—Zeitschrift fiir Elektrotechnik. 








A NEW PRINCIPLE OF MEASURING HEAT. 


Mr. OTTO PETTERSSON writing from Stockholms 
Hoégskolas Laboratorium, sends the following contri- 
bution to our contemporary Nature of July 31st. 

The method is intended to fulfil some conditions 
which probably will be more and more urgently 
required in the progress of modern science. 

1. Measurements of heat should be executed at con- 
stant temperature, i.e., without the aid of thermometers, 
variation of temperature during calorimetric 
experiments causes unavoidable errors and necessitates 
corrections and compensations. The accuracy of the 
thermometric method [“ method of mixture,” of Reg- 
nault], which now predominates among experimental- 
ists is unrivalled, only in those cases where the amount 
of heat to be measured is developed in the course of a 
few seconds or minutes; it is seriously impaired 
whenever the experiment lasts longer, while the 
influence of the corrections for radiation, &c., increases 
proportionately with the duration of the operation. 
The first method used in thermo-chemical investi- 
gations, the ice-melting method of Lavoisier and Lap- 
lace, as well as the modern calorimetric method by 
Bunsen, avoids this inconvenience by executing all 
measurements at the melting-point of ice. Bunsen’s 
ice calorimeter is, however, not exempt from correc- 
tions. Every physicist familiar with the use of this 
instrument will also, like the author, be well ac- 
quainted with its capriciousness. Bunsen prescribes 
that the calorimeter should be placed in a large vessel 
filled with absolutely pure snow. Although I have 
had abundant quantities of the purest snow at my dis- 
posal, I do not hesitate to declare, having tried, in com- 
pany with Prof. Nilson, a whole winter to obtain 
reliable results with the original arrangement of the 
inventor, that the instrument would be impracticable 
for use without the improvement devised by Schuller 
and Wartha, viz., to immerse the calorimeter in a 
vessel containing ice and pure water at 0° C. Still the 
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advantage of this arrangement is not to prevent varia- 
tions in the position of the mercury index, but to make 
them quite regular. These variations are declared by 
some physicists to depend upon the vacillation of 
atmospheric pressure, but I think that the real cause 
of the unsteadiness of the index of the instrument 
lies in the peculiar behaviour of the ice in the vicinity 
of its melting-point. It was believed hitherto (and 
Bunsen’s method theoretically rests upon this assump- 
tion) that ice at 0° C. suddenly changes its specific 
volume from that of ice [= 1:090686]* to that of 
water [= 1-000000]. I admit that this assumption 
may be true with regard to absolutely pure ice, but in 
every kind of frozen water which contains the smallest 
trace of impurity (which is unavoidable if the water 
has been boiled assiduously in a glass vessel) the tran- 
sition of ice into liquid water is not sudden, but 
gradual, and begins at a little below 0° C. Such ice 
does not attain its maximum of volume exactly at 
0° C., but some hundredths or tenths of a Centigrade 
degree below 0° (dependent upon its relative purity). 
Graphic representationt shows that the co-ordinate of 
specific volume of the ice does not come to a point 
ad’ arrét at zero, but moves upon the rapidly- 
sloping branch of a curve just in the immediate 
vicinity of the melting-point. Now suppose the 
water in the external vessel to be either a little purer 





Fie. 1. 


than that of the calorimeter, or vice versd. In the 
former case its temperature, /.¢., its melting-point, will be 
situated a few thousandths of a Centigrade higher, and 
the volume of the ice in the calorimeter will move down- 
wards on the branch of the curve in the attempt to gain 
the temperature of the surrounding medium. Then the 
index will move slowly backwards ; in the other case the 
co-ordinate of specific volume will move upwards on the 
sloping branch, and the index of thescale-tube will march 
forwards. These remarks may be sufficient to explain 
why there has been much dispute about the absolute 
magnitude of the caloric units indicated by the ice 
calorimeter of Bunsen, and why this instrument is 
always empirically graduated although its principle 
ought to allow of absolute measurements. 

Il. The amount of heat developed in calorimetric 
experiments should be directly transformed into 
work and measured in absolute units [kilogramme- 
metres].[—In every branch of physical science this 
manner of measurement is beginning to introduce 
itself, as, for example, in electricity, magnetism, &c. 
In thermal determinations it has the great advantage 
that the mechanic units are 430 times greater than the 
thermic units, and can be far more accurately deter- 
mined. 


* This number, which is almost identical with that of Bunsen, 
was found by the author in his research “‘ Upon the Properties of 
Water and Ice,” “ Vega-expeditionens, vet. iakttagels, Bd. ii. 
p. 275. 

+ See the paper “ Upon Water and Ice,” by O. Pettersson, l.c. 

t I denote this in the following by the sign M:K°. 


Ill. The principle should be applicable to the mea- 
surement of all kinds of caloric energy: as, specific 
heat, radiant heat, the heat absorbed or developed by 
chemical reactions, &c.—It must be remarked that I 
have hitherto experimented only with radiant heat. 
An apparatus intended for other kinds of heat is under 
construction, but as this will take some time, and as I 
wish specially to direct my labour to the determination 
of the sun’s radiant heat, I take the opportunity now 
of calling the attention of physicists to the principle 
of the method, which I foresee can be developed and 
varied in a multitude of ways. In case the matter 
should interest anybody sufficiently to make him try 
it experimentally, I will give some information in 
order that he may not be detained by those difficulties 
which have baffled my own efforts during nearly six 
years. The principle is extremely simple, and will be 
easily understood by a glance at the diagram (fig. 1). 

Let a beam of heat rays fall upon the thin glass wall 
of the reservoir, A, which contains dry air. As soonas 
the thermometer, a #, indicates that the temperature of 
the air in A increases, let mercury escape through the 
stopcock, c. Thereby the air expands, and the heat 
received by radiation is transformed into mechanical 





Fie. 2. 


work, as the level of mercury in B sinks under the in- 
fluence of the expanding force imparted to the air by 
the radiant heat. As the air in A in this case has ex- 
panded isothermically, the mechanical work is repre- 
sented by the equation 
v 
L = Po Vo 10g nar 55» 
: "0 

where 7 Uo, are the initial pressure and volume of the 
air in A, and v is its volume after the expansion. If 
we suppose that a beam of sun rays during a minute 
has fallen upon the blackened surface of A through a 
hole of a square centimetre, and that the experimenter 
has neutralised the tendency of theair to increase in tem- 
perature by careful manipulation of the stopcock, ¢, 
which allows the air to expand its volume as it dis- 
places the escaping mercury—suppose that in this way 
the cooling effect of the expansion has neutralised the 
tendency of the air to augment its temperature under 
the influence of the heat radiation, so that the index of 
the thermometer has been kept constantly at its initial 
point, then the entire amount of solar heat imparted to 
the glass reservoir, A, is converted into mechanical work 
by means of the isothermic dilatation of the air, and 
the value of x found by the above equation represents 
what is called by modern scientists ‘the solar con- 
stant.” * 





* Uncorrected. 
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It is obvious that the chief difficulty lies with the 
thermometer. The indications of this part of the in- 
strument must be ertremely sensitive (up to some 
thousandths of a degree Centigrade) and instantaneous, 
in order that the experimenter may be able to regulate 
the expansion so that a real isothermic dilatation takes 
place. I judged that only two kinds of thermometers 
could suit the purpose, and tried first a differential 
glass thermometer. This is, in fact, very sensitive, but 
as the pressure in A diminishes during the experiment, 
the bulb, a, expands somewhat, and this has a disturb- 
ing influence upon the index. I next inserted in A a 
network of very thin thermo-electric elements (com- 
binations of iron and German silver), and observed the 
alterations of temperature of the air in A by means of 
amirror galvanometer. As I found the ordinary sys- 
tem of magnets in galvanometers far too heavy for the 
instantaneous deflections here required, | constructed 
a new kind of galvanometer, whereof I give a sche- 
matic view in fig. 2, because I think that it may really 
do some good work in other cases, as it proved to be 
extremely sensitive. The dotted lines represent asystem 
of two concentric (annular) magnets made of steel springs 
(from watches), each magnetised to saturation between 
the poles of a powerful Pliicker electro-magnet. They 
are combined in the astatic manner, but the dimen- 
sions of the material are chosen so that the inner 
magnet has just sufficient force to keep the whole 
system in the magnetic meridian. The figure shows 
































the position of the insulated copper wires relatively to 
the magnets. M is a mirror of very thin silvered 
glass; C, C, is a massive copper ring. I tested the sen- 
sibility of the instrument by adiabatic expansion of the 
airin A. This was effected by opening the stopcock, 
c, fora moment. The slightest dilatation of the air in 
this manner immediately showed its cooling effect by 
a deflection of the scale in the mirror, but as the de- 
flection soon brought the magnets out of the electric 
field, the amplitude of the oscillation was, as I had cal- 
culated, not great. However, as the oscillations did 
not cease instantaneously, I found the method imprac- 
ticable for continuous observation. I then abandoned 
the project of regulating the isothermic expansion by 
means of a thermometer altogether.* 

The next arrangement, which succeeded better, was 
that shown in fig. 3. Here the co-ordinates of the iso- 





* I think the thing will be very difficult to realise in this way. 
If another indicator could be substituted for the galvanometer, 
for example, the Lippmann capillary electrometer in the ingenious 
form devised by Chr. Lovén, the experiment would be very easy. 
But, unhappily, this instrument is insensible to thermo-electric 
currents. 
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thermic curve are traced out beforehand on the rotating 
cylinder, F. As the mercury in B flows into D, it lifts 
a float, which, by a combination of wire and blocks, 
makes the cylinder rotate at a rate which is proportional 
to the expansion of the volume of the airin A. Thus 
the horizontal co-ordinate (v) of the isothermic curve is 
represented. The vertical co-ordinate of the pressure 
of the air in A (p) is represented by the height of the 
liquid in the open branch of the manometer. The 
operator only has the task to regulate the outflow of the 
mercury from B to D by means of the stopcock, ©, so 
that the level of the fluid in the manometer closely 
follows the isothermic line drawn upon the paper 
envelope of the rotating cylinder. This is not difficult 
after a little experimenting. Whenever the level inthe 
manometer shows a tendency to rise above the isother- 
mic line, there is a surplus of heat in A waiting for 
transformation into work, which can be effected by 
accelerating the outflow of the mercury through C. 
The area contained between the initial and final 
ordinates [ and p, represented by the positions of the 
column of liquid in the manometer-tube relatively to 
the cylinder at the commencement and the close of the 
experiment] represents the value of the integral— 
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Fig. 4. 


or the amount of mechanical work equivalent to the trans- 
JSormed caloric energy. Thereby this method affords an 
elegant manner of showing the actual transformation 
of all kinds of heat into work to an auditory. In order 
to obtain indications on a grand scale I always use 
H,SO, tinted blue with indigo inthe manometer. The 
rotating cylinder is about 2 m. high, and a quantity of 
heat of not more than 8°76 gramme-calories, imparted 
by radiation or otherwise to the air in A, makes the 
cylinder rotate 360°, and the level of the liquid in the 
manometer sink 1‘54m.* The volume of A was 400 c.c., 
and the initial pressure equal to 1,000 mm. (of mercury). 
But for scientific measurements I eannot recommend 
this method. The sulphuric acid adheres to the glass 
tube, and does not take up its definite level at once, the 
dimensions of the apparatus become inconveniently 
large, the co-ordinate, », cannot be traced out on the 
paper of the cylinder directly from the isothermic 
equation, 
pv=RT, 





* i.c., theoretically. This height is somewhat reduced by the 
corrections for the pressure, &c. 
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but must be recalculated with the aid of some cor- 
rections arising from the influence of the atmospheric 
pressure upon the columns of liquid in the manometer 
and in D, too complicated to be mentioned here. 

Fig. 4 shows a kind of calorimeter which realises 
the condition of isothermic dilatation of the air in the 
most simple manner and still is capable of the most 
accurate measureinents. 

A and A, are very thin glass vessels fabricated of 
equal shape and size by Franz Miiller, in Bonn. Both 
contain dry air over mercury, which stands at equal 
height in B and B,. If the graduated glass tube D, 
which communicates with A and A, through a 
caoutchouc tube, is raised or lowered by means of the 
arrangement shown in the figure, the level of the 
mercury rises cr sinks equally in B and B,, and the air 
in A and A, is compressed or dilated equally, provided 
that the temperature is kept constant in both. This 
condition is realised in A, by the surrounding large 
mass of water, which imparts to the air and mercury 
in A, and B, its own constant temperature. The air in 
A, therefore always expands or contracts isothermically. 
If its initial volume and pressure are denoted by 
Vy and po, the law of Mariotte, 

UP = Po 

will always regulate the expansion of the air in A,. It 
is easy to see that this will also be the case in A, if the 
experiment is conducted so that during the dilatation 
of the air in A and A,, the index of the differential 
thermometer y, which combines both instruments, is 
kept constant. Suppose then a beam of heat rays to 
fall upon a thin piece of platinum foil* in A through 
the glass wall. The immediate effect of radiation is to 
elevate the temperature of the air in A, but as an 
increase of only 00016 of a centigrade causes a displace- 
ment of the differential index y of 1 mm..,f it is easy 
for the operator to compensate this tendency and trans- 
form the heat into work by lowering the graduated 
tube D, which makes the air in A and A, expand. This 
expansion is isothermic in both, because volume and 
pressure varies in the same way in A as in A,, where it, 
as shown formerly, follows Mariotte’s law. { The rate 
of expansion of the air is indicated by the rise of the 
mercury in the calibrated tube D. The sensibility of 
the differential index is so great that it requires a very 
steady hand to regulate the movement of D so that the 
index keeps constantly at its initial point, without 
making greater excursions to either side than 1 or 2 mm. 
Every irregularity in the movement changes the iso- 
thermic expansion into adiabatic dilatation or compres- 
sion. I therefore prefer to regulate the sinking of D by 
means of ascrew. During the experiment A must be 
protected by isolating screens, &c., from outward dis- 
turbing thermal influences. I think I have realised 
this in a satisfactory way, but as a detailed account of 
the arrangement would be too long, I must reserve the 
complete description for a future paper. 

Lastly, I will mention some examples of determina- 
tions of the radiant heat emitted by a regulation gas- 
burner at 22°5 cm. distance from A. The radiation was 
admitted through a screen with an opening of 43 x 2} 
cm. The initial volume of the air in A§ was 622-22 c.c. 
The pressure was brought to 760 mm. Experiment I. 
was macle at noon, II. in the afternoon of the same day. 

Experiment I.—Increase of volume by expansion 
during 6 minutes = 185°9 c.c. Mechanical equivalent 


* It is blackened in the following way. Itis galvanically coated 
with a thin layer of metallic copper, and afterwards heated in a 
current of oxygen. This arrangement gives most sensitive 
indications. 

+ This is the case in the apparatus constructed by the author. 
The index there consists of a small drop of coloured alcohol. If 
H,S0, is substituted for the alcohol, the sensibility of the apparatus 
is lessened considerably. 

t In my last constructed apparatus I have substituted a vessel 
of thin copper instead of the upper part of the glass vessel a,._ This 
arrangement answers the purpose excellently. 

§ And also in a,, which is of the same size. This condition is, 
however, by no means indispensable. a, can be greater or smaller 
than A, only the dimensions of a and a), B and B, are proportional 
to each other. 


of the radiation during 6 minutes = 1°680 M.K®, 
Mechanical equivalent of the radiation during 1 minute 
= 0°280 M.K®. 

Experiment II.—Increase of volume, &c., during 5 
minutes = 158°5 ¢.c. Mechanical effect of radiation in 
5 minutes = 1459 M.K®. Mechanical effect of radia- 
tion in 1 minute = 0°291 M.K°. 

I have measured in this way the mechanical effect 
of radiations, the caloric energy of which was only 
0-08 of a gramme-calorie in the minute. This method 
is free from every kind of correction. It is obvious 
that, by means of a thin test-tube hermetically inserted 
into A, calorimetric determinations of specific heat, &c., 
could be made, but I have not yet arranged the ap- 
paratus for this purpose. 








INCANDESCENCE LAMP TESTS. 


Messrs. Ganz & Co., of Buda-Pesth, have forwarded to 
us the following tables for publication in our columns. 

Object tested —Swan lamps. 

Date of tests —September 29th, October 2nd, 3rd, 
10th and 13th, 1883. 

Observers.—a, for the electric measurements.— 
Protessor Dr. Erasmus Kittler, of Darmstadt ; Professor 
Albert Edl. v. Obermayer, Imperial and Royal Major, 
of Vienna; Instructor Dr. Josef Haubner, Vienna; 
Professor A. Stronhal, of Prague ; Professor Dr. Antonio 
dos Santos Viegas, Coimbra; Professor Dr. A.Wassmuth, 
Czernowitz. 

b, for the photometric determinations.—Professor 
Dr. E. Voit, of Munich. 

Number of lamps tested, 12. 
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27°110 | 6-11 | 121 |No.1. Normal 
28°812 | 5°43 | 136 | Beoniime te 
30°599 | statement of 
32°123 | 437 | 169 ne 
34060 | 3°77 | 195 
38997 | 3°14 | 235 


4:44 | 0578 | 46°90 | 81:15 

5°31 | 0°597 | 48°26 | 80°84 | 
6°31 | 0616 | 49°56 
7°36 | 0°635 | 50°63 | 79°79 
9°03 | 0°655 | 52°02 | 79°46 
12°43 | 0°703 | 55°46 | 78:86 


ie a 
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— 
uo 


15-08 0-726 | 57-19 | 78°73 | 41°544 | 276 | 267 
18°61 | 
22°86 | 0793 | 61:79 | 77°89 | 49°020 | 2-14 | 343 


28°01 | 0822 | 63°65 | 77°44 52°321 | 1°87 | 394 





0°760 59°49 78°33 | 45°184 | 2°43 | 303 
| 
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31°65 | 0°855 | 65°57 | 76°73 | 56°026 | 1°81 | 406 
40°20 | 61°981 | 1:54 | 477 
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| 
| 
14°40 | 1-074 | 46°66 | 43-46 | 5010 | 3°48 | 212 |No.7, Normal 
19°40 | 1141 | 49°06 | 43°11 | 55°83 | 2°88 | 256 | “candies. 
26-07 | 1:204| 51°30 | 42:60! 61:78 | 2°37 | 311 
| | 
36°87 | 1-290 | 5428) 42°08 70°03 | 1:90 | 388 |Burntthrougn 
46°98 | 1°377 | 57°26 | 41-60) 78°82 | 1-68 | 439 | Sian 
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11-15 | 0°583 | 90°01 | 1546 | 5247 | 4°71 | 156 | Ieanties} § 
1448 | 0-614} 94°34 | 153°7 | 57°92 | 400 184 ; 
17:04 | 0°633 | 96°80 | 153-0 | 61-23 | 3:59 | 205 
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Worxine RELATIONS NEAR THE NORMAL STRENGTH OF LIGHT. 
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No.1), 12(?) 10. 9°03  0°655 | 52°02 | 79°46 | 34:06 | 3°77. 195 
12°43 0°703 | 55°46 | 78°86 | 39°00 | 3°14 235 
No. 3/ 12(?)10 7°56 | 0-627 | 49°39 | 78:77 | 30-97 | 410 | 180 
0°03 0°648 | 50°90 | 78°55 | 32°99 | 3°65 | 201 
12°86 0°639 | 5414 | 78°59 | 37°31 2-90 | 254 


No. 6 | 20(?) 16 | 18°77 | 1:146 | 48°70 | 42°48 | 55°83 | 298 247 
} 2°75 


21:05 | 1°172 | 49°55 | 42°36 | 57-95 | 2-7 267 
No.7) 20(?) 16, 1440 1-074 | 46°66 | 43-46 50°10 | 3-48 | 212 

19-40 | 1-141 | 49:06 | 43-11 | 55°83 288 256" 
No. 5) 20(?) 16 1608 1-074 | 4765 | 4437 51:17 3°18 231 


No. 8 20(?) 16 18°29 0-665 1043 156°7 | 69°37 «3°79 =—-:194 


Z 
$ 
© 


20 (?) 16 17-04 | 0°633 | 96°80 153°0 61°23 | 3°59 205 





* Good up to 250. 


REMARKS, 


1. The English normal spermaceti candle, with a 
flame of 45 millimetres in height, was employed as the 
unit of light 

2. In the above measurements of the strength of the 
light, the plane of the lower ends of the carbon loop 
was perpendicular to the scale of the photometer. 

3. As factor for the reduction of the mean spacial 
intensity of light there was found, for lamp No. 3, 
0°82, and for No. 5, 0°94. The intensities of light given 
in the tables, multiplied into these factors, give the 
mean spacial strengths of light of the lamps. 

Vienna, April 4th, 1884. 


The President of the Technical- 

Scientific Commission - F. STEFAN. 
The President of Section 3. - Prof. Dr. KITTLER. 
The Secretary of Section 3. - Dr. E. VorrT. 








CONDUCTIVITY OF METALS AND ALLOYS. 


M. LAZARE WEILLER has conducted a new and inde- 
pendent investigation into the electrical conductivity 
of certain metals and alloys, the results of which he 
lately presented to the Société Internationale des Elec- 
triciens. For the purposes of his experiments he 
caused small bars of metal to be cast of a diameter 
of about 13 mm. (0°51 in.) These were divided in 
such a way as to show the grain of the fracture, and 
one part was drawn into wire to be used in the trials. 
Those alloys which can neither be drawn or rolled 
easily, such as silicides and phosphides, were tested 
directly on the cast bars after the method of Sir 
William Thomson. In the trials the bars, fitted with 
binding screws at each end, rested upon knife edges at 
an invariable distance apart. These knife edges were 
respectively in communication with two resistances 
composed of two parts, of which the one was the 
thousandth part of the other. The extremity of one 
was connected to the fixed terminal of a Wheatstone 
bridge with a sliding contact, and the other to the 
slider itself. The two points which separated the 
resistances communicated with the galvanometer. 
Finally the extremities of the bridge were connected 
to the binding screws by means of a circuit, which 
included a battery of four elements and a contact key. 
The resistance sought was then equal to the resistance 
measured upon the wire of the bridge, divided by 
1,000, The measurements, which were very carefully 





and accurately conducted, and were effected on a great 
number of specimens, were made in part by M. Weiller 
himself, and in part by M. Duflon, in the laboratory of 
Messrs. Breguet. The results are given in the follow- 
ing table, published recently in Hngineering :— 


. Pure silver ous = oe ie ~— wee 
2. » copper . ee ---» 100 
3. Refined and cry yatallised copper as -. 999 
4. Telegraphic silicious bronze... ~~ 
5. Alloy of copper and silver (50 per cent. ) .. 8665 
6. Pure gold ... 78 
7. Silicide of copper, ‘with 4 per cent. of silicium 75 
8. Silicide of copper, with 12 per cent. of silictum 547 
9. Pure aluminium ... ‘ So -- 2S 
10. ‘Tin with 12 per cent. of sodium. bes ~~ 9 
11. Telephonic silicious bronze ane bie —— 
12. Copper with 10 per cent. of lead ne vw ae 
13. Pure zinc .. ose —_ -- 299 
14. Telephonic phosphor -bronze “a 29 
15. Silicious brass with 25 per cent. of zine . 26°49 
16. Brass with 35 per cent. of zinc = we oe 
17. Phosphor tin si <= ee 
18. Alloy of gold and silver (50 per cent. _ . 1612 
19. Swedish iron as i io a ~~ 
20. Pure Banca tin... os sas _ we = «1545 
21. Antimonial copper 2°7 
22. Aluminium bronze (10 pe r cent. ) 12°6 
23. Siemens’ steel a por aes — 
24. Pure platinum _... ae « BS 
25. Copper with 10 per cent. ‘of nickel... ~- we 
26. Cadmium amalgam (15 per cent.) —... .. 102 
27. Dronier mercurial bronze i wa .. lol 
28. Arsenical copper (10 per cent.).. a - 91 
29. Pure lead . ‘ ae bis 8°88 
30. Bronze with 20 per ‘cent. of tin. on ss 84 
31. Pure nickel me es 7°39 
32. Phosphor-bronze with 10 per cent. of tin... 65 
33. Phosphor-copper with 9 ” cent. of ae us 49 
34. Antimony ... - . cas 3°88 


The resistances are net given in sain, but as pro- 
portions to a given body. They may be reduced to the 
conventional standard on the assumption that a wire 
of pure silver, one millimetre in diameter, has, at a 
temperature of zero Cent. a resistance of 19°37 ohms 
per kilometre. 








KOHLRAUSCH’S SPRING GALVANOMETER.* 


IN No. 4 of this journal was described an instrument 
constructed by Prof. Blyth, of Glasgow, for measuring 
strong currents. Quite independently, Prof. Kohl- 
rausch, of Wiirzburg, in consequence of experiments 
performed in the works of EK. Hartmann & Co., has 
constructed a galvanometer which is in so far similar 
to that of Blyth, as in both a hollow cylinder of soft 
iron, suspended from a spiral spring, is drawn into a 
solenoid traversed by the electric current. 

Almost simultaneously Béttcher, of Leipzig, de- 
scribed a galvanometer which he constructed out of a 
Salter’s spring balance in which, instead of the scale, 
is suspended a massive iron core projecting into a wire 
bobbin. From the latter, the instrument of Kohl- 
rausch is distinguished by its electrical portion, whilst 
in the first mentioned the manner of measurement is 
different. 

Kohlrausch has determined experimentally the 
measurement of the several parts in such a manner 
that the scale has taken a very satisfactory form. 

It is evident that the course of the scale depends on 
the strength of the spring, the number of the coils, the 
form of the iron core, its position with reference to the 
solenoid and from the magnetism evolved in the latter. 

The subjoined sketch represents the scale of an 
instrument in which the solenoid is wrapped with 
insulated copper wire of three millimetres in thick- 
ness, in 160 turns, divided into four layers. 

The hollow iron core, as well as the spring, is of the 
same make in all the instruments. The core, with 
sides of half millimetre in thickness, is 20 centimetres 
in length and draws out the spring three centimetres 
by its weight. The spring must consist of a sufficient 
number of coils, so that its elasticity may not be 
affected even by the greatest possible extension. 








* Zeitschrift fitr “Elektratec hnik, 








THE TELEGRAPHIC JOURNAL AND 


108 ELECTRICAL REVIEW. 


[AuGusT 9, 1884. 





Particularly valuable is the excellent checking 
arrangement which Kohlrausch has appended to his 
instrument, and which effects an instantaneous and 
perfectly constant position of the index. 

In the following figure the instrument is shown as 
one-third of its natural size, as it is supplied for tech- 
nical purposes by E. Hartmann & Co. 

A brass tube, slit for part of its length, is suspended 
in a strong metal frame. Its lower end serves for the 
wrapping of the solenoid, whilst its upper end forms a 
support for the suspensory arrangement. 

The iron core, 20 centimetres in length, and con- 
sisting of a tube with thin sides and closed above, 
is suspended by a very elastic spring of nickel-silver. 

This core, being freely suspended, is guided in the 
slit of the main tube by a steel rod, screwed into the 
upper end of the iron core and forming at the same 
time the support for the index. The iron core, which 
is polished in its interior, is further guided by a rod 
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with a smooth surface, screwed from below into the 
main tube. When there is no current in the solenoid 
it projects about six centimetres into the hollow core 
with a slight, but sufficient play, so that the core glides 
over the rod without appreciable friction when it is 
drawn into the solenoid by the electric current. This 
rod serves especially for checking vibrations, and is so 
efficient that the strongest oscillations are at once 
arrested by the air which passes in and out. The 
instrument follows the fluctuations of the current with 
remarkable certainty. 

On the main tube there is a double scale. The 
index can be set to the zero point by raising or lower- 
ing the suspensory arrangement of the spring. One 
side of the scale is graduated in ampéres or volts, 
whilst the other is divided into millimetres in order— 
especially in voltmeters—to measure other tensions by 
means of additional resistances with the aid of a table. 

To protect the scale and the entire mechanism, the 
upper portion of the instrument is enclosed in a wide 
tube, closed above (shown only by lines in the figure), 


which, to render the scale visible, is fitted with a pane 
of mica in front. This tube serves also as a chimney 
to carry off the air heated by the electric current in the 
interior of the instrument. 

For this purpose it is provided at its upper closed 
end with several apertures, and at the foot of the 
solenoid there are four larger openings for the admis- 
sion of fresh air. The main tube itself, immediately 
above the solenoid, is fitted with several draught holes. 
This arrangement is exceedingly advantageous when 
the instrument is introduced into a circuit for any 
length of time. 

For use in permanent installations the instrument is 
suspended against the wall, as nearly as possible in a 
vertical position. This, however, may be judged by 
the eye without any fear for the free and accurate 
action of the instrument. 

The current is introduced by means of two strong 
clamps, applied to the lower box-shaped part of the in- 
strument. To judge readily in what direction the cur- 
rent passes through the instrument, a small rhomboidal 
steel magnet, movable on an axle, is applied at the 
foot of the apparatus. Perpendicular to the polar axis 
of this magnet there is screwed a short finger, which, 
when there is no current in the solenoid keeps, by its 
slight weight, the magnet in a horizontal position. 
According to the direction in which the current passes 
through the coils, the one or the other pole rises up 
almost vertically, and the little finger points in that 
direction in which the current passes through the 
clamps of the galvanometer. A reversal of the direc- 
tien of the currents, as occurs sometimes in many 
instruments, is thus at once indicated. 

The spring galvanometer can also be fixed upon a 
tripod with set screws. 

For the convenient introduction of the apparatus 
into the circuit there is a very simple arrangement, 
shown in the figure. A very strong conical plug, with 
an insulated handle, connects two metal pieces. On 
raising this plug, which turns on a conical peg,and can 
be drawn out only far enough for interruption, the 
entire current passes through the galvanometer. This ar- 
rangement, which has also been applied elsewhere, pre- 
vents the formation of sparks on interrupting the circuit. 

For technical purposes which require accuracy to 
within a very small percentage, the spring galvano- 
meter is remarkably sensitive. The degree of sensi- 
tiveness depends on the kind of wire. The scale of 
an instrument figured above shows the large and almost 
equal intervals between 4 and 15 ampéres. Even the 
greatest strengths of current which this instrument 
can measure may be read off to fractions of units. 

In order to measure currents of greater strength with 
one and the same instrument, a division is used which, 
according to its resistance, permits only a certain part 
of the current to pass through the solenoid of the gal- 
vanometer. It is convenient to select the proportion 
of division in such a manner that the results shown on 
the scale may be multiplied by a convenient factor, at 
any rate by a whole number. Or, as already men- 
tioned, one side of the scale may be graduated in milli- 
metres, by which greater strengths of currents may be 
measured with the aid of a table. : 

For different requirements, Kohlrausch has drawn 
up the following table, showing the applicability of 
the instruments when the circuit is closed for a long or 
a short time, on direct introduction into the circuit, 
or in a lateral branch of the proportion of 1 : 5 :— 


APPLICABILITY OF THE GALVANOMETER. 





Permanent eidiittiia.| Short connection. | Resistance. 


Diameter | | 
| 
| 





of wire. 

Lateral 
| branch. 
| 


Branch, | Alone. 


Alone. | Branch. Alone. 
| 





rt | 
Millimetres. Ampire. | Ampire. aise sated Ohm.| Ohm. 








6 |16-100; ... | 16-160] ... | 0-003! ... 
3 4-25 | 20-70} 4-40 | 20-200) 005 | 001 
2 2-12 | 10-35 | 2-20 | 10-100] 025 | 0-05 
1 |O5- 8 | 25-8 |05— 8 |25-25 | 4 | 0-80 
0-5 6: 


(O3— 1 | 15— 3 — 2 | 15-10 | 30 
| | | 
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A permanent connection with the circuit, within the 
limits shown in the above table, and the consequent 
heating of the instrument, have absolutely no effect on 
the accuracy of the determinations. 

For measuring electromotive force the bobbin, as in 
other instruments of this kind, is wrapped with fine 
wire, and the scale is graduated in volts. 








TURBINES AND ELECTRICAL MACHINERY. 


WE have often pointed out that the most reliable and 
least expensive method of driving electric light or other 
machinery is undoubtedly by water power, when a 
natural fall and a good supply of water can be obtained. 

The means of utilising a fall of water are now more 
varied than in former years, owing to the march of 
science affecting this as well as all other branches of 
engineering. The old-fashioned water wheel has for 
ages held the sway as a water-motor, any other, in fact, 
being comparatively unknown in the beginning of the 
present century. 

The introduction of the turbine, and the variety of 
forms it has assumed from time to time, may lead any 
one not acquainted with them to entertain but a very 
vague idea as to what they really are. A good many 
of the old types have, however, gradually gone out of 
use, practice and experience leading those to be retained 
which have given the best results, and which can be 
supplied at a reasonable price. The turbine is now 
coming into general use, and it is gradually supplant- 
ing the old wheels for all purposes. 





The advantages of the turbine over the water-wheel 
are numerous. In the first place,a return of 75 per 
cent. of the actual power of the water used can be 
relied upon with a good turbine, in place of about half 
as much which may be reckoned the most that the 
best form of wheel would give under the same circum- 
stances. The space occupied is insignificant in com- 
parison to a wheel, and when gearing is used it is much 
less heavy and costly. The speed is also very much 
steadier and easier to manage, and the first cost, fixing, 
&c., are considerably less; no special wheel-house is 
required as for a wheel, the turbine being generally 
placed out of the way, or otherwise it is of such a form 
that it can take its place amongst the other machinery. 

For low falls, say up to 10 ft., the inward flow 
turbine is best fixed open ina well, the water being 
led to it by an open channel or a conduit, the tail water 
being led away in the same manner. For medium 
falls, the turbine can be enclosed in a cast or wrought 
iron case, in either a horizontal or vertical position ; 
the former is generally to be preferred, as the power 
can be transmitted direct from a pulley on the turbine 
shaft. For very high falls and pressures of water, 


special turbines are made, in which the speed is kept 
down so as to make it safe and convenient to use. The 
illustration represents such a wheel, manufactured by 
Mr. Charles L. Hett, of the Ancholme Iron Works, 
Brigg., and we think that a description of the same will 
be of interest to our readers. 

In the first place it will be seen that the shaft is 
horizontal, and provided with a pulley from which the 
power can be taken by belting. The water is led to 
the turbine in pipes connected to the pipe branch 
shown at the end, which convey it into a distributing 
box fitting inside the runner. This box is provided 
with a series of openings for admitting the water to 
the wheel; they are covered by a segmental valve 
worked by a lever which is connected to the shaft to 
which the hand lever is attached. The jet openings 
are so arranged that any number of them can be 
opened at will, so as to regulate the consumption 
of water to the power required, which is a great 
desideratum when the water has to be paid for, or the 
supply is scarce. The hand lever works inside a quad- 
rant on which is marked the jet openings, a pointer 
attached to the lever indicating the position of the 
valve. The wheel or runner is of cast iron, all ina 
piece, provided with buckets on which the escaping 
water impinges and causes it to revolve. The water 
after passing through the wheel drops into the tail 
race and is led away as may be convenient. The shaft 
is of turned steel, and supported by two long sleeve 
bearings fitted with slot bolts. The runner is enclosed 
in a cast iron casing divided in the middle, and the 
whole is carried on a substantial cast iron bed which 
can be bolted down to a floor or any convenient place, 
no special foundation being required. It is perfectly 
self-contained and can be made to utilise any amount 
of water for which this class of wheel is likely to be 
required. The water is distributed over a portion of 
the internal circumference of the wheel only, and 
after passing through, it is immediately clear, and 
does not impede the action of the turbine as in the 
case of the more common tangent wheels. 

As this form of turbine is capable of being worked 
by towns’ water it should meet with a ready sale for 
driving electric light machinery, for which purpose it 
has been specially designed. 

They are made in sizes from one up to 15 feet 
in diameter, the larger ones of course being for natural 
falls. Mr. Hett recently arranged two of these tur- 
bines for use with a 300 feet head for driving a cotton 
mill] in India. 








THE POST OFFICE AND THE TELEPHONE. 


“From America (says the Glasgow News) we have 
received many things of every-day use. Not to hark 
back so far as the introduction of the succulent potato 
or the consoling tobacco leaf, nor to dilate upon such 
doubtful benefits as coupon watches and alarum clocks 
which ring at the wrong hour, we of this generation 
have to thank our American cousins for the sewing 
machine, whose click is heard in every household, and 
the telephone, whose impatient summons is as saving 
of our time as it is wasteful of our temper. Perhaps 
it is a remembrance of this last qualification, with a 
delicate consideration for the nerves of the race, which 
has prompted the Postmaster-General to set his foot 
upon the telephone as firmly as if it were the Colorado 
beetle; and now we await with some interest the 
coming discussion on the Postal Telegraph vote, when 
we may hope to see if our charitable surmise is correct. 
Meanwhile the telephone continues to exist, and even 
to spread, although at a very different rate of growth 
than would be the case if Mr. Fawcett’s heavy foot 
were removed, and free facility given to the natural 
progress of the invention. At present the use of the 
telephone in Britain is very limited. In the United 
States there are several large towns in which there is 
one telephone for every 125 inhabitants, and in many 
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places the proportion is one in 200, orthereby In this changes to telephone telegraph messages to local post 


country these figures are not even approached. Again, 
we find that in Stockholm, and we believe in other 
towns in Sweden and Norway, a system of penny tele- 
phonic messages is in active and successful operation. 
As befits the habits of these Northern countries, the 
method of working is simple in the extreme. The 
company has instruments fitted up in all the chief 
cigar shops. The shopkeeper has by him the usual 
subscribers’ list, and anyone, townsman or stranger, can 
go into these shops, be connected with any subscriber, 
and talk for five minutes on payment of one penny. 
The London companies were even prepared to go 
further than this, and to try the experiment of de- 
livering these penny messages to persons not on the 
exchange, but to this, like all other proposals to cheapen 
and popularise the telephone system, the Post Office 
has hitherto given a simple refusal. Free trade may 
be the Cabinet’s craze when it deals with other folk’s 
corn, but unbending protection is its practice when you 
treat of its own monopolies. In considering this 
matter it should be clearly understood that the con- 
trolling position obtained by the Post Office is founded 
on a legal quibble, and that, in place of being sanc- 
tioned, it has been disapproved of by Parliament. 
When in 1878 the present Postmaster introduced into 
his Telegraph Bill a clause for the purpose of con- 
trolling the then merely talked-of telephone, the House 
of Commons promptly struck it out. And when, two 
years later, the Post Office obtained from the High 
Court of Justice a decision that the telephone was a 
telegraph within the meaning of the Act of 1869, the 
verdict came as a surprise to everyone. It is an in- 
teresting point of ethics to consider whether one 
Minister who prates of ‘the unholy horrors of war,’ 
another who discourses on ‘the righteousness which 
exalteth a nation,’ and a third who says, ‘ Let us be just 
though the heavens fall,’ are morally entitled to take 
advantage—monetary advantage—of a decision which 
everybody admits to be founded on a Parliamentary 
draughtsman’s looseness of phrase, or to use this legal de- 
cision in despite of the expressed opinion of the people’s 
representatives for the purpose of swaddling in Go- 
vernment red tape an invention of which Sir William 
Thomson says:—‘ When the telegraph Acts were 
passed the telephone had not been invented, and no 
one concerned in that legislation had the slightest idea 
that it would be possible so to extend the powers of 
speech as to enable persons at a distance to converse 
with each other,’ and to which Prof. Tyndall adds that 
‘to confound the telephone with the telegraph would 
be to place in the same catalogue utterly dissimilar 
things.’ If it had been some Tory Postmaster who 
had dared to impose such a tax on inter-communi- 
cation without the authority of the House, and even 
against its vote, the country would have rung with 
fiery denunciations of the unconstitutional abuse, and 
any agricultural labourer who wanted a holiday would 
have been free to demonstrate in London at some 
unknown person’s expense. But the Postmaster is a 
Liberal who is losing money in an over-hasty attempt 
to crush a few private carriers, and the case being 
altered alters the case. The manner in which the Post 
Office has used these legal powers so acquired is petty 
and vexatious in the extreme. Apart from the broad 
question of the policy of demanding from the com- 
panies the heavy royalty of 10 per cent. of their gross 
receipts, the postal authorities have chosen needlessly 
to interfere in the details of the telephonic business, 
and always in such a way as to prevent the cheap and 
economical working of the system. Thus the depart- 
ment demands that each company shall have a separate 
license for each town; it fixes an arbitrary limit to 
the radius of the wires ; it will not permit the officials 
of the companies to execute commissions of any kind 
for the subscribers ; it will not allow of call-offices, 
such as exist in Stockholm, on any terms; it uses 
certain Press clauses of the Telegraph Acts to Boycott 
clubs which use telephonic communication ; it fixes an 
admittedly prohibitory price for trunk wires from 
town to town; it allows subscribers to its own ex- 


offices, and refuses the same permission to the com- 
panies’ subscribers; and finally, it seems to take 
several months to consider any application for a 
license, and then it usually refuses consent. Thus, 
out of 77 applications made since the department 
revised its terms, it has granted eight. This the Post- 
master calls granting ‘the greatest freedom possible, 
compatible with due protection of the interest of the 
revenue.” 

“ We fail to see that revenue requires any protection 
from the prosecution of an invention which has never 
been declared a source of revenue, and which no 
Chancellor of the Exchequer would ever openly seek 
to tax. All taxes on intercommunication are radically 
bad. There is no more reason why we should taxa 
man for speaking through a telephone than speaking 
through a speaking-tube, or for sending the same 
message by hand or letter; and the action of the Post 
Office in this matter has in effect proved a restraint on 
public liberty, and a hindrance to the public weal. 
Economically the tax is absolutely indefensible, and 
the more so as it is one of these specially vicious 
imposts which, like the old tax on windows, raised a 
comparatively small revenue at an enormous indirect 
cost to the people. By the dog-in-the-manager policy 
of the much-lauded Professor of Political Economy who 
presides at St. Martin’s-le-Grand, nearly a thousand 
of the merchants of Glasgow are at present paying 
twenty pounds a year for telephonic communication, 
which with free, unfettered, and unlicensed competition, 
and the numerous inventions which follow in its train, 
they might well have had for half the money, and there 
are several thousand men of all grades who would 
eagerly use the telephone at a moderate price. In short, 
in Glasgow alone the community loses by the action of 
the Post Office a greater sum each year than the whole 
revenue—some fifteen thousand pounds—which the 
Department derives from its oppressive demands. But 
even if the ministers who would in theory ‘be just 
though the heavens fall’ cannot see their way to 
practice what they preach when for ‘ heavens’ we sub- 
stitute a trifling sum of money, there is a mid course 
which should be insisted on pending their conversion 
to sound economical—not to say righteous—doctrine. 
The companies have two alternative proposals to make. 
In the first they ask to be freed from royalties, and 
offer to pay to the Department any sum which it may 
be supposed to have lost if the ordinary telegraphic 
business of any district where telephones are at work 
does not increase in the future in as large a ratio as in 
the past. In the second they propose, while dissenting 
from the principle of any tax upon their energies, to 
give a 5 per cent royalty,and to come under the same 
obligation as in the first offer. But in both of these 
offers they lay stress upon freedom from vexatious 
interference, believing that ‘ without the removal of 
the conditions complained of no mere relaxation of the 
pecuinary terms of rent would suffice, inasmuch as 
‘where the Department interferes in the working 
details it is impossible to do business satisfactorily.’ It 
cannot be denied that these offers are amply ‘compatible 
with due protection of the interests of the revenue ;’ 
and more important still, the acceptance of one or 
other is in effect necessary fora much greater interest— 
the interest of the public at large. The telephone is a 
useful adjunct in our daily business, and it is as absurd 
to suppose that it will prosper under the fostering care 
of telegraph clerks as to imagine that our great railway 
system would have grown to its present dimensions 
under the charge of mail coachmen or hotel ostlers.” 








Telegraphic Communication with Shetlmd,—Shet- 
land has so far got a concession from the Treasury in 
reference to increased telegraphic communication that 
the guarantee in the case of two places is to be under 
certain conditions reduced in the same way as for 
Barra in the Hebrides. In the case of other eight 


places, for which concessions were asked, their Lord- 
ships are unable to consent to any reduction, 
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THE ORGANISATION OF THE POST AND 
TELEGRAPH SERVICE IN FRANCE. 


(Continued from page 87.) 


Batteries.—Batteries have been the object of various experi- 
ments. The Marié-Davy battery has been improved by M. 
Beaufils, who is a'so a member of the French Administration. 

Post and Telegraph Ofices—The number of our postal and tele- 
graph offices was far from being in proportion to the wants, caused 
by the continuously growing increase of the correspondence. 
From that point of view France did not occupy a rank but below 
the one which she legitimately ought to lay claim to. 

It therefore had become necessary to increase the number of 
our offices. 

Post offices, the importance of which varies according to the 
wants they are intended to satisfy and the localities which they 
serve, are divided into three classes :— 

Main Offices, which include a postmaster and a certain number 
of clerks, under his orders, appointed by the Administration. 

Auviliary Offices, the postmaster of which alone is appointed by 
the Administration, and who may be assisted by one or several 
clerks, selected by himself ; and finally, 

Rural Offices (“ facteurs-boitiers’”’), where the postman is 
charged both with the internal office work and the house-to-house 
delivery of letters. 

The number of postal offices, which in 1877 was 5,570, amounted 
on the Ist January, 1884, to 6,486, of which 412 were main offices, 
5,781 auxiliary offices, and 293 rural offices, or an increase of 916 
offices, equal to 16 per cent. 

The number of telegraph offices, which in 1877 was 4,541, 
amounted, on the Ist January, 1884, to 7,523, comprising 784 
head offices, 3,706 sub-offices, 2,533 railway offices, 176 offices con- 
nected with the service of the locks on rivers and canals, 125 
signal stations (semaphores), and 199 private offices, or an in- 
crease of 2,982 offices, equal to 65 per cent. Amongst these 
offices, the number of those open both to the postal and telegraph 
services amounts to 3,885, of which 3,162 have a municipal tele- 
graph service. In 1877 the number of these amalgamated offices 
only amounted to 1,047. 

In 1877 France possessed only one post office for every 6,625 
inhabitants, and one telegraph office for every 8,127 inhabitants. 
At present these figures are 5,814 inhabitants per post office and 
5,140 per telegraph office. 

We regret that we have been obliged to limit the opening of 
new postal offices to 150 in 1882, 150 in 1883, and 100 for 1884. 
The exigencies of the budget have compelled us to do this, but if 
permission could be obtained for a sacrifice, this certainly would 
be rewarded by a corresponding increase of receipts. 

A list of the localities which apply for the opening of post 
offices is made out according to the importance of each applica- 
tion, which depends upon the population and the amount of 
the postal receipts of the parishes, eventually intended to be 
served by that office, the distance of this locality from the nearest 
office, &c. The post offices which are opened each year are taken 
from that list, as much as possible, according to the order they 
are entered thereon. 

Formerly the Administration only admitted the claims of 
parishes, which were at least four kilometres distant from the 
offices which served them. But we thought that this restriction 
was of such a nature as to injure the interests of important locali- 
ties, and we have therefore abolished it in principle. 

It is impossible to satisfy the petitions, the number of which 
increases every day; they amount, at present, to 1,600. Many 
localities find the daily service of the rural postman insufficient ; 
ask for more deliveries ; the means of replying the same day to 
letters received in the morning, or to send post office orders, &c., 
advantages which they cannot fully obtain, unless they possess a 
post office. 

It would not be possible to give satisfaction to these 1,600 peti- 
tions for post offices but by means of an expenditure of more than 
five millions, the opening of each postal office amounting to about 
3,000 francs. We wish it were possible to open 500 offices per 
year during two or three terms ; the correspondence of the country 
would thereby be greatly accelerated, and the State reap large 
receipts. The example of Great Britain proves this. 

Statistics for 1882, recently published by the International 
Office of the Universal Postal Union, give the average population 
per post office in the different countries of Europe as follows :— 


Switzerland e 980 Austria ... --. 5,437 
Great Britain ... 2,291 France ... .-- 5,957 
Sweden... co Ee | uss ... 6,302 
Denmark ... ... 3,195 Belgium ... .-. €,201 
Holland ... ... 93,285 Italy ; .-- 8,175 
Germany ... .. 3,605 Russia... ... 21,013 
Portugal ... s-. 4,597 Roumania ... 25,200 


This is the latest information we possess as regards the whole 
of the foreign countries, but we ought to add that, at present, the 
average population per postal office in France is 5,814 inhabitants, 
as we have stated before. Besides, it should be observed that a 
large number of Swiss, English and German post offices are, 
properly speaking, only postal agencies, the managers of which 
are not officials of the State. Those agents imtervene in the 
service in the same way as our dealers in tobacco, although in a 
much more extensive manner. 


The average population per telegraph office in the principal 
countries of the Telegraph Union was, for 1882, as follows :— 


Switzerland -. S001. | Austria ... .-. 8,292 
Germany ... o-. =SSRT Holland ... ... 9,420 
Sweden... .. 5,556 | Italy De ve EO 
France... ... 5,962 | Portugal ... ... 21,341 
Great Britain... 6,141 Russia... .-. 31,772 
Denmark ... 6,268 | Spain... .. 42,660 


Belgium ... «— Cae | 


France therefore occupies the fourth place, but as the average 
population per telegraph office in France at the present time 
amounts to 5,140 inhabitants, we may consider, allowing for the 
other countries a normal increase, that we now occupy the third 
place. 

In order to satisfy the requirements occasioned by the develop- 
ment of the correspondence, since the reduction of the postal rates, 
and because of the continually increasing number of petitions for 
offices, a ministerial circular, dated the 3lst March, 1879, offered 
new facilities to parishes that wished to obtain the auxiliary 
establishment of a municipal rural office until such time that, 
owing to their importance, they would be able to lay claim to a 
regular office, of which the law of supply authorises the opening 
of a certain number yearly on condition of their refunding to the 
Aduninistration the additional expenses resulting therefrom ; 
besides the parishes have to provide, free of cost, premises suitable 
for the work and the lodging of the official, as well as light and 
fuel. 

Another circular, dated the 15th June, 1879, also offered to 
parishes the means of immediately obtaining the opening of a 
regular office on the same conditions and by payment of heavier 
dues. 

The payment of these dues by the parishes in both cases to 
cease the day on which the increase of the postal receipts resulting 
from the opening of the office will allow of the State itself paying 
the expenses of that office. 

Parishes that wish to do so can also obtain the opening of a 
telegraph service by assenting to special conditions. 

These installations depend entirely upon the interested places 
themselves. 

For some time, indeed, the State imposes on itself heavy sacri- 
fices for the development of the auxiliary telegraph system. 
When in 1864 the Administration undertook the organisation of 
that system, it could not do this at the sole expense of the State, 
as the receipts produced by the municipal offices for many years 
would remain below the sum necessary to cover the cost of first 
outlay and the working expenses. 

It adopted a benevolent system by charging the State with a 
large part of those costs of establishment and by requiring parishes 
that wished to have municipal telegraph offices to contribute to 
the cost of constructing lines, at the reduced rate of 120 francs 
per kilometre of new line to be erected, and at 60 francs per 
kilometre of line to be put on existing poles. 

The State, in reality, thus granted a large subvention, which 
was exactly in proportion to the losses which the parishes agreed 
to make themselves, and consequently to the real wants of the 
populations. 

In 1876, when a very considerable number of the principal 
towns of the districts were not yet in possession of municipal tele- 
graph offices, it was feared it would be impossible to meet all the 
petitions, and the conditions imposed on parishes which were not 
principal towns of districts were augmented by a guarantee of 
minimum receipts of 500 francs per year. 

Exceptions to this rule was made only in the case of those 
parishes that were the seat of a brigade of police. A fixed contri- 
bution of 500 francs for purchasing the instruments had to be 
paid by all parishes that were not principal towns of districts. 

This rule, exceptionally favourable to the principal towns of 
districts, was intended to assure to them priority in the opening 
of municipal telegraph offices. 

We ihought that because of the considerable development of 
the telegraphic correspondence it became necessary to place the 
telegraph more and more at the disposal of the public in the 
smaller localities. The law of the 18th June, 1880, abolished the 
guarantee of yearly receipts of 500 francs as imposed by the law 
of 1876. 

Under this new rule we were able to satisfy all the petitions for 
municipal telegraph offices made by parishes that had fulfilled the 
necessary conditions. A further result was the possibility for 
parishes to act in concert with each other and to establish telegraph 
lines jointly. 

A decree, dated the 11th February, 1882, yet further reduces 
the payments to be made by parishes for the establishment of a 
municipal telegraph office ; the contribution to the cost of erect- 
ing the lines has been decreased from 60 to 50 francs per kilo- 
metre of wire to be placed on existing poles and from 120 to 100 
francs per kilometre of new line to be constructed. Besides, this 
contribution is reduced by one half for the principal towns of 
districts, the number of which is fixed every year. 

This decree has given a sudden impulse to the extension of the 
municipal system. 

A great number of parishes were active in profiting by those 
benevolent arrangements. From 1878 till 1881, 796 municipal 
offices have been opened. In 1882, 1,315 projects for the opening 
of municipal offices have been under consideration. 500 offices, 
186 of which were situated in principal towns of districts, have 
been opened. Since the Ist January, 1883, 538 new offices, 151 of 
which are in principal towns of districts, have been opened, and 
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this number might have increased to 600 in the course of 1883 if 
we had not been kept back by the insufficiency of our vote of 
credit. 

The number of principal towns of districts not provided with a 
municipal telegraph office, which in 1877 amounted to 1,324, is 
at present only 160. 

The State has imposed heavy sacrifices on itself. The Govern- 
ment has not ceased to extend as much as possible the municipal 
telegraph system, but the completion of this system, above all, 
depends on the parishes themselves. 

A certain number of “ conseils généraux ”’ have already come to 
the assistance of the parishes and share in the expenses of 
establishing the offices. We cannot congratulate them enough 
on their initiative in giving an example which it would be well 
for the other departments to follow. 

The impossibility of certain parishes to pay the expenses 
required for the opening of a municipal telegraph office, coupled 
with the anxiety of the Government to supply this deficiency in 
such parishes, have suggested the idea of employing, for the 
benefit of private telegraphy, certain wires, established for 
special purposes, such as at railway stations, at offices for the 
service of the locks, and at semaphores. 

This service, however, is far from offering the advantages of the 
offices of the Administration. At railway stations messages have 
to pay an extra charge of 40 per cent. for the beneflt of the com- 
panies ; their transmission is subordinate to the requirements of 
the railway service; it is made by a staff generally less expe- 
rienced, and only having at their disposal instruments which 
often are insufficient; their delivery is only free within the 
station of arrival itself. Finally, the Administration has no 
control over those offices, and cannot accept the responsibility of 
any complaints to which they may give cause. 

However, even under those conditions, this service is of great 


benefit to places which are without any special telegraph office ; 2,533 


railway stations are open to private telegraphy. The telegraph 
system of the railways is accordingly connected with that of the 
State, and a recent decision has authorised the interested munici- 
palities to have the municipal offices connected with the corre- 
sponding railway stations at their own expenses. 

The special telegraph systems which are used at the locks for 
the service of the navigation on the rivers and at the semaphores 
for that of the sea coast navigation are, for the greater part, also 
placed at the disposal of the public under similar conditions. 

It is, and we must repeat it, only an expedient to the insuffi- 
ciency of which we cannot fail to call the attention of the inte- 
rested parishes. 

Numerous improvements have been introduced in the service of 
the offices. It would be too long to give them here in detail. We 
will limit ourselves to mentioning the transformation of offices, 
performing limited day duty, into offices performing full day 
duty ; the assimilation of the hours of opening and closing for 
postal work, with the hours of the telegraph service in the amal- 
gamated offices ; the right granted to towns to obtain the prolon- 
gation of the telegraph service, either till midnight, or even 
during the whole night (the towns of Lille, Nice, Clermont- 


Ferrand, Amiens, le Mans, Valence, Grenoble, Pau, Perpignan, - 


Dijon, Cherbourg, Carcassonne, Narbonne, Angers, Béziers, Saint- 
Quentin, Valenciennes, Versailles, Troyes, Roubaix, Cambrai, 
Montauban, Douai, Laval, Aix-en-Provence, Elbeuf, Tourcoing, 
Ajaccio, Rochefort, Vienne, Cannes, and Neuilly-sur-Seine, have 
availed themselves of this) ; the numerous increases in the staff 
of the offices, and, finally, the opening of new “ guichets,” in- 
tended to avoid, as much as possible, any delay in receiving mes- 
sages from the public. 
(To be continued.) 








NOTES. 





Electric Lighting—The annual accounts of the 
Glasgow Gasworks for the past twelve months will 
be submitted to a meeting of the Town Council, 
to be held on an early date. During the year 
the debt of the gas department has been reduced 
by £50,000, and the committee we learn, are of 
opinion that a continuous effort should be made to 
work off their liabilities in view of the possible intro- 
duction of electric lighting. In this spirit they have 
unanimously resolved to maintain the present rate of 
gas at 3s. 6d. per 1,000 feet for the next twelve months. 


We have been favoured by the Railway Electrical 
Contractors, Limited, with a circular descriptive of the 
Stroudley-Houghton system for railway train electric 
lighting. This arrangement has already been discussed 
in our columns for January 12th of the present year, 
and the fears expressed by us as to its reliability 
happily do not appear to have been verified. The 
Stroudley-Houghton system is said to present a great 
number of advantages, of which the following are 
among the more prominent :—(a@.) It is strictly auto- 


matic and in no way adds to the already sufficiently 
onerous responsibilities of the driver and stoker of the 
train. (b.) It is economical because the power is taken 
off the axle of the brake at any pre-arranged speed, 
and yet so that at the end of a journey no appreciable 
increase in the consumption of fuel can be discovered 
to have taken place. The system, as our readers are 
aware, comprises the utilisation of power from the 
axle by an arrangement of belting and shafting on to 
the spindle of the dynamo; a dynamo of an E.M.F. 
as required; an accumulator of sufficient power to 
absorb the output of the dynamo when no light is 
required, and to add to such output the requisite supply 
of current when the whole of the lamps are on; and, 
most important of all, anapparatus which automatically 
excites the field magnets of the dynamo prior to the 
closing of the circuit, shuts it out of the circuit until 
the speed of the train is such as to create an E.M.F. in 
the dynamo sufficient to charge the cells, or when the 
speed is so reduced that the E.M.F. of the dynamo is 
less than that of the cells, then to cut the dynamo out 
of the circuit, as otherwise the cells would play back 
on to the dynamo. The apparatus also prevents any 
excess of current being generated in the dynamo when 
the train is running at an abnormally great speed. 
The only attention that is required is at the terminus, 
when the brushes of the dynamo should be looked at 
to see that they have preserved their proper angle. 
During the day-time when the light is only needed 
when passing through the tunnel, the guard can, by 
turning the handle or lever of a simple switch put the 
light on, and by reversing the lever it can be shut off. 
At night, when a constant light is wanted, the switch 
is kept on continuously, and the accumulator and 
dynamo working in conjunction supply the current. 
Another important feature of the apparatus is that it 
is automatically reversible, and consequently works, 
no matter in which direction the train is going. The 
local train on the London, Brighton and South Coast 
Railway, fitted up with the Stroudley-Houghton system. 
commenced public work on the 29th November, 1883, 
and has worked without cessation ever since. During 
the foggy weather the light was joften burning from 
2 or 3 o’clock in the afternoon until midnight, and 
yet never once was there any failure. The express 
train to Brighton, which has been newly fitted up, 
is so arranged, that there are two lights to each com- 
partment, to prevent the possibility of a compartment 
being left in the dark owing to the breakage of a lamp. 
The present lamp glasses and holes in the roof of the 
carriage are also utilised, and the electric lamps may 
be removed and replaced by a man on the roof quite 
readily. The whole of the labour, discomfort, and 
dirt of oil disappear, equally so the waste of time and 
extra weight of material necessary for gas lighting. 
The installation consists of a specially modified form 
of “ Brush” dynamo, a storage battery, 20 of the 
Electrical Power Storage Company’s cells, and the 
Stroudley-Houghton automatic apparatus, the whole 
being fitted in a portion of the guard’s brake van. 
Any direct current dynamo is utilisable. The connec- 
tions between the carriages are so constructed that they 
may easily be uncoupled, and in slip carriages will do 
so automatically. At the present time the apparatus 
has been fitted only on to the usual undergear of 
English railway brakes where the axles are fixed, but 
the apparatus may be used with equal facility on the 
bogey frame, the arrangement of the belting being 
altered in a suitable manner. 


The Board of Trade having had under consideration 
applications from various electric lighting companies 
for a further extension of time within which to comply 
with the provisions under which the Provisional 
Orders were granted last session for the electric light- 
ing of the provinces, and of those places outside the 
London area, they have decided to grant an extension 
of time to the 3lst December next for the lighting of 
Croydon, Margate, Ipswich, and Sudbury, and until the 
Ist June, 1885, for the lighting of Birmingham, Red- 
ditch, and Walsall. They have, however, refused to 
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further extend the time, already once extended, for the 
lighting of Gravesend ; and this order will, therefore, 
be revoked, as will also the orders for the lighting of 
Cambridge, Folkestone, High Wycombe, Sunderland, 
and Wolverhampton. It may be stated that of the 25 
orders granted to public companies last session for 
lighting the provinces only 12 remain in force, and of 
these the companies holding the first seven orders 
above-mentioned have already had the time twice ex- 
tended, which was originally granted them, to comply 
with the provisions of the orders, while in the case of 
the remaining five, namely, Canterbury, Maidstone, 
Lowestoft, Luton, and Rochester, the time has already 
expired, and the question of granting any further ex- 
tension is still under the consideration of the Board of 
Trade. During the present session not a single provi- 
sional order has been applied for by any company for 
lighting the provinces, nor have any applications for 
licenses been received, and of those which had pre- 
viously been applied for, that affecting Colchester is 
the only one which has been proceeded with by the 
promoters. 





Telegraph Facilities in Orkney.—The land wires and 
cables for the new stations in Orkney having been com- 
pleted, three new offices were opened on Saturday last, 
viz.: Holm, on the mainland; St. Margaret’s Hope, 
South Ronaldshay ; and Island of Burray. 





The Bennett-Mackay Cable—‘“ John W. Mackay, 
president of the Commercial Cable Company :—We are 
happy to send you, by your own cable, our best com- 
pliments.—Dillon, De Castro.” 

The above was the first message, says the New York 
Herald, that flashed through the Mackay-Bennett cable 
from Waterville, Ireland, after the Faraday, in mid- 
ocean had lowered it to the bottom of the sea upon the 
completion of the splice. It was a greeting to the 
president of the company and an announcement to the 
world that the Western Union cable monopoly had 
come to an end. Director Hector De Castro and 
Secretary George G. Ward supplied a Herald reporter 
with the following information at the office of the 
company :—“ When isthe cable to be thrown open to 
public business?” asked the reporter.—‘ We don’t 
propose to begin business until we get everything in 
good shape and are able to give the public the best 
possibleservice. You knowthat’s only one of our cables.” 
—*What further is to be done r”—“‘ Well, there’s 
another cable to be laid. The present one is what we 
call the southerly cable. The shore end of the 
northerly cable has already been laid from Ireland. 
That was done between the 8th and 10th of July, when 
the Furaday started out.”—‘“ What will be the terminal 
points of the second cable ?” asked the reporter.—* On 
the other side it will be just the same as the first cable, 
Waterville,” responded Mr. De Castro, “and it will 
land at Canso, on this side, in the same place that the 
other does ; but it will run from there to this city, 
landing at Coney Island.”—“ What part of Coney 
Island ?”—“ Just at the other side of the Oriental 
Hotel. From Manhattan Beach the cable will run 
underground to the office of the company, which will 
be located at No.2, Broad Street.”—* When will you be 
ready for business ?”—“ We expect to be ready early 
in the fall. The first thing to be done is to get the 
two deep sea sections laid, and then the land section 
here will be a comparatively easy matter. The land 
connections on the other side are all completed. They 
connect Waterville with London and Liverpool. [We 
learn that the Faraday, which returned on the 3lst 
ult. to Charlton from the Atlantic, had been loading 
day and night, and again left Messrs. Siemens’ works 
on Thursday last.—EpDs. ELEC. REV.]. 





A Mishap at the International Forestry Exhibition. 
—On Thursday week, just previous to Dr. Lyons, M.P., 
beginning his lecture at the International Forestry 
Exhibition, a rather untoward accident occurred, writes 
a correspondent, in the explosion of one of the electric 
incandescent lamps, by which the lecture hall is 


lighted. Following the bursting of the globe of the 
lamp, a hissing flame suddenly issued from the metal 
bracket supporting it, and blazed, blow-pipe like, with 
such energy for some little time, that a portion of the 
bracket itself became detached and fell to the ground, 
fused by the heat, it was said. The incident created 
some consternation among the audience at the time, 
but the cutting off of the currents removed all danger 
of further ignition, although it necessitated the lecture 
being delivered in semi-darkness throughout a con- 
siderable part of its length. 








Davis and Timmins, Limited,—In the appropriate 
column we give the registered particulars of this com- 
pany, which has been formed with the view of 
strengthening and extending the well known manu- 
factory, so successfully carried on until now by Messrs. 
Davis and Timmins, at Bowling Green Lane, Farring- 
don Street. Although the address has remained the 
same since the business was started in 1878, the works 
now occupy three times the amount of space then 
found sufficient. Two floors are occupied by the screw 
cutting machinery, which having been specially con- 
structed by the firm for their own purposes, is not 
only perfect but unique. The screws made are of all 
kinds,and vary in size from very large proportions down 
to the tiniest visible to the naked eye. When the 
rapidity with which these can be made is taken into 
account, it is a matter of wonder what can become of 
the immense number of screws which are turned out 
by the 40 men who are almost constantly employed at 
this work. In this respect the establishment is pro- 
bably the largest of its kind in the world, and exports 
its manufactures to many parts of Europe and America. 
In addition to screw cutting, all kinds of turned work 
are undertaken, and the firm have also for some time 
been trading as general metal merchants, and have 
acted as agents in Great Britain for M. Mouchel, the 
largest French manufacturer of copper wire of high 
conductivity for electrical purposes. M. Mouchel has 
taken medals for his wires since. 1809, including 
the gold medal of the Paris Universal of 1878 and the 
Paris Electrical of 1881. We congratulate the business- 
like founder, Mr. Davis, on his past success and on his 
increased facilities for extended operations, and as he 
is retaining a large interest in the capital, and will 
continue manager of the concern, we think that the 
prospects of the company are pretty well assured. 





Electrically-worked Tramears.— We believe that 
during the present week, the Ryde Pier Company has 
commenced operating its tramcars by means of elec- 
tricity. It is claimed that this will be the first electrical 
railway for passenger traffic in England. The cars will 
run to meet the arrival and attend the departure of all 
boats, and as often as required. The management of 
the railway is in the hands of Messrs. Blanch Brain 
Bros., and we understand that the affair is to be made 
a great success. The cars are operated by Brain 
electro-motors, which are in their turn worked by 
means of accumulators. 





The British Association Meeting,—Sir John Lubbock 
has been compelled, for personal reasons, to abandon 
his intention of attending the meeting of the British 
Association at Montreal. Sir Lyon Playfair has left 
London en route for Canada. 





The United Telephone Company v. Graham.—lIn 
the High Court of Justice, Chancery Division, on 
August 1, on the application of Mr. Fletcher Moulton, 
the Vice-Chancellor granted a perpetual injunction 
against the defendant’s manufacturing, selling, supply- 
ing, letting on hire, or using, any carbon telephone 
transmitters, or Blake telephone transmitters, or any 
other instrument manufactured according to, or in a 
manner only colourably different from the specifica- 
tions of the plaintiff company’s various patents. The 
defendant appeared in person, and offered no oppo- 
sition. 
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The French Electrical Power Storage Company.— 
In the High Court of Justice, Chancery Division, on 
Saturday, August 2, before Vice-Chancellor Sir 
James Bacon, was heard a petition for the winding 
up of this company. Mr. Grosvenor Woods appeared 
for the Faure Electric Accumulator Company in sup- 
port of the petition. The Vice-Chancellor made the 
order. 





jErratum.—In the E.M.F. column of the table ap- 
pended to the article on electro-motors, published last 
week in the ELECTRICAL REVIEW, read 44°9 for 60:1. 








NEW COMPANY REGISTERED. 


Davis & Timmins, Limited,—Capital £10,000 in £10 
shares, Objects: To carry on the business of engineers, 
screw manufacturers, metal merchants, metal stampers, 
brass finishers, rivet and nut manufacturers, turners in 
metal, vulcanite and other substances. Signatories : 
Wm. Timmins, 10, Soho Square, brass founder, 200 
shares ; J. T. Timmins, 10, Soho Square, brass founder, 
20 shares ; R. Muir, 12, Soho Square, 100 shares ; G. J. 
Ghost, 33, Northampton Road, Clerkenwell, 5 shares ; 
G. W. Ind, 63, Wynford Road, Barnsbury, 3 shares ; 
H. W. Snow, 63, Seven Sisters’ Road, N., 5 shares ; 
K. W. Cherry, Wardrobe Chambers, Doctor’s Commons, 
5 shares; directing qualification, 25 shares. The re- 
muneration of the board for services prior to the first 
general meeting will be decided at that meeting, subse- 
quently, each director will be entitled to £1 1s. for 
each attendance at board meetings. Registered office : 
Enterprise Buildings, Bowling Green Lane, Clerken- 
well. Registered 25th ult., by C. T. Foster, 29, Bruns- 
wick Square. 








OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Jablochkoff Electric Light and Power Company, 
Limited,—An order of the Chancery Division of the. 
High Court of Justice, dated 23rd of February, and 
filed on the 31st ult., directs the continuation of the 
winding up of this company, but under the supervision 
of the Court. By this order Mr. Wm, Augustine Spain, 
the provisional liquidator, is discharged, but is directed 
to retain and account for all money which he has 
received as provisional liquidator. The costs of the 
petitioner, Mr. D. Hulett, and Mr. Rivers Everett, a 
contributory supporting the petition, are to be paid 
out of the assets of the company, subject to taxation 
by the taxing master. 


Faure Electric Accumulator Company, Limited,— 
The order of the Court of Chancery, authorising the 
continuance of the voluntary winding up of this 
company, was filed on the 31st ult., and the creditors, 
contributories and liquidators, and other interested 
persons, are authorised to apply to the Judge at 
Chambers, as there may be occasion. It is also ordered 
that Mr. Francis Cooper, the official liquidator, shall 
leave his final accounts at the Judge’s Chambers, on or 
before the 2nd of November, 1884. 








CITY NOTES, REPORTS, MEETINGS, &c. 


Anglo-American Telegraph Company, Limited, 


On Wednesday last, the ordinary general half-yearly meeting of 
the proprietors of the Anglo-American Telegraph Company, 
Limited, took place at the City Terminus Hotel, Cannon Street, 
in the great hall. 

On the Chairman proposing that the report published in our 
last issue shonld be taken as read, 


Mr. Thomas Smith, of York, dissented, and moved that the 
report be read paragraph by paragraph. 

The Secretary accordingly, in spite of a few “ Noes,” read the 
report. 

The Chairman then said: Gentlemen, it now becomes my 
duty to propose to you the resolution, the only one which the 
board will submit to you at this meeting, “ That the report of the 
directors and the accompanying statement of accounts to June 
30th, 1884, submitted to this meeting be, and the same are 
hereby received and adopted.”” Gentlemen, before I proceed to say 
anything upon that resolution a melancholy task devolves upon 
me. You have read in the report that we have sustained the loss 
of one whose countenance at these meetings had become a 
familiar feature, and who exercised a great, and justly great, 
influence upon the proceedings of your board. The late Hon. 
Robert Grimston was no common man. His almost unrivalled 
experience of the management of telegraph companies gave him a 
grasp of the general principles upon which they should be con- 
ducted. His uprightness and honesty of purpose, and his exact- 
ness in the transaction of business ensured to his opinions a 
favourable reception even with those who differed from him. His 
energy and force of character enabled him to put forward his 
views on every subject with vigour and effect when it was 
necessary to do so. Gentlemen, if it had been thought expedient 
on other grounds ty appoint a director in his place, it would have 
been difficult, if not impossible, to find one who would adequately 
fill the position which he occupied at this board. Gentlemen, 
having paid this unavailing and imperfect tribute to the memory 
of one for whom after a long period of association with your board 
I entertained a profound respect and a deep personal regard, I 
now come to deal with the subjects mentioned in the report. The 
first subject to which I will allude is the condition of your 
property. We are,as you know, on the eve of another of those 
great competitions which have exercised so baneful an influence 
upon our interests. Whatever the result of that competition may 
be, we, at all events, have embarked in it under good auspices. 
Your property is in perfect order, and although the earnings 
of the last half-year do not compare favourably with the 
corresponding half of last year, the diminution is not due to any 
inefficiency in the performance of the functions of the company, 
but rather from that depression of trade which still continues to 
exercise its injurious influence upon all undertakings of this 
description. (Hear, hear.) Gentlemen, with regard to one of the 
resolutions which was proposed but not adopted at the last half- 
yearly meeting, namely, with reference to economy, I am glad to 
inform you that what was said by my noble friend the Marquis of 
Tweeddale on that occasion is to be realised in practice. 
During the half-year of which we are now discussing the 
results, the expenditure has been £4,805 14s. 11d. less than that 
of the corresponding half-year of 1883. I do not for a moment 
mean to say that you are to look forward to anything like a cor- 
responding reduction of the expenditure in future half-years, 
because that would land us in the reductio ad absurdum of manag- 
ing our affairs without any expenditure whatever; but I think 
that shows you that your board are attentive to the question of 
economy, and desire by every means in their power to reduce the 
outlay at which your work is done. Well, gentlemen, I do not 
think there is anything else of what I may call non-contentious 
matter with which I need trouble you. I now come to what I 
suppose I may say will be the great bone of contention at this 
meeting, namely, the amount which shall be laid by to the renewal 
fund. (Hear, hear.) Now, gentlemen, I have beeu for a certain 
number of years chairman of this company, and I think I have 
lived my life during that period to some discredit if I cannot call 
upon you to admit that I have always been ready wherever I could 
see my way to do so consistently with my duty to the company, to 
consult the wishes of the shareholders in all matters which they 
brought before us—(Hear, hear)—but with regard to this matter 
of laying by the amount to the renewal fund, I cannot bring 
myself to concur with the resolution, or the recommendation 
rather, which was asked at last meeting. I hope you will hear me 
patiently, and give me credit for sincerity in stating the reasons 
why I have come reluctantly to that conclusion. Now, gentlemen, 
it sounds almost like a truism to say that in order to earna 
dividend, or to earn money, you are bound to take proper measures 
to keep your plant in order. (Hear, hear.) That is a truism, of 
course, in reference to all undertakings; and let me say that, 
looking to this matter merely from the shareholders’ point of view, 
you are bound by that natural law which applies to all undertak- 
ings to be perfectly certain that you are in a position to maintain, 
not only plant sufficient to earn a dividend, but a special amount 
of plant in order to retain the income which you now possess. 
You are all aware that you are operating not as an ordinary com- 
pany. You donotreceive your income direct from your customers ; 
you receive only a share of the gross income derived from 
telegraphy across the Atlantic by what is technically terming 
“ pooling” with three other companies. Now the conditions upon 
which you obtain that income are that you shall maintain in full 
efficiency, not merely a cable, but a particular number of cables— 
the same number which you had when you entered into that agree- 
ment—and if you take any step which will prevent you from 
carrying out that arrangement, and a catastrophe should happen 
which you would be unable to meet, your income would immediately 
fall to beyond what any competition could deprive you of. Well, 
gentlemen, thus looking at the question merely from a share- 
holder’s point of view, and with reference to dividend, you must 
forgive me for saying that your directors are compelled to look at 
this question from another point of view. You are bound by our 
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interests, as I said before, to keep your property in such a condition 
as to earn money for you. Your directors are bound by the law of 
the land so to manage your income that the first object attained 
shall be the maintenance of your property as a going concern, in 
proper order. That, I believe, is the law, sound law, as I am ad- 
vised by our legal adviser. And, gentlemen, let me add that it is 
sound law in a manner which is very disagreeable to directors, 
because any shareholder, if such a catastrophe occurred as that 
which I have alluded to, would have the right to bring an action 
against the directors,and make them personally responsible for the 
dividend which they had declared in prejudice of that contribution 
towards the renewal fund, which, on reasonable grounds, was 
necessary to maintain your plant in proper condition. Any share- 
holder who was discontented, and finding that either the revenue 
derived from the joint-purse agreement was reduced, or that you 
were obliged to raise money by debentures or otherwise for 
the renewal of your plant, might bring an action against 
the directors—(“ Oh, oh!”)—and make them personally 
responsible. (“‘ No.” ‘Impossible.”) It is all very well to say 
“ No,” but I am advised, by the highest authority at the English 
bar—I speak advisedly—that this is the law of the land— 
(“ Name”’)—and I do not expect that any body of shareholders will 
call upon directors to put themselves in such a position as that. 
(Hear, hear.) Gentlemen, we have anxiously and carefully, and 
with the utmost degree of wish to comply with the desire of the 
shareholders, looked into this question. I entirely decline to 
commit myself to any statement as to what is the probable life of 
a cable for this simple reason, that we have only had 19 years’ 
experience of deep sea Atlantic cables, and during that period we 
have only one cable which has reached the age of 15 years, and 
that cable has cost us a large sum of money to maintain in its 
present position. Gentlemen, with these facts, it would be absurd 
for me to attempt to give you any definitive statement as to the 
life of a cable. All we can do is to obtain the advice of the best 
experts which we can find. We have some members of our own 
board who, I believe, can give as good an opinion on the subject as 
any man living, and we have taken the advice of those outside who 
are equally competent, and the advice they gave us is embodied 
in this paragraph of the report. After very careful consideration 
of the proposed reduction, in connection with the condition of the 
cables, their present age and probable life, and taking the most 
reliable opinions which could be procured on the subject, the 
directors have arrived at the conclusion, that, for some time to 
come, no diminution can be made without great injury to the 
prospects and property of the company, and seriously jeopardising 
the proportion of gross receipts accruing to the company under 
the existing joint purse agreements. Now, gentlemen, having come 
to such a resolution as that,after the most careful consideration, do 
you think it possible that we could maintain in a court of law, 
that we had exercised reasonable discretion in the amount which 
we set aside to the renewal fund, if the question was raised that 
we had not set aside enough? Ido not think we could; and we 
have come deliberately to the conclusion that we cannot reduce 
that amount for some time to come which we have hitherto set 
aside to the renewal fund. (Hear, hear.) Now, gentlemen, let 
me say that has been the decision of your board, and by that 
decision the board and myself are prepared to stand. I beg 
to move the adoption of the report. 

The Marquis of Tweeddale seconded the motion. 

Mr. Baker asked the amount of the proxies held by the board. 

The Chairman said they amounted to about 2} millions of stock. 

Mr. Moon inquired what would be the probable estimated cost 
of a cable, should one of their present cables fall into disuse. 

Mr. Prust complained that the report did not show the state of 
the expenditure year after year side by side. He was unfortu- 
nately a deferred shareholder. He held £20,000 of stock, and the 
value of that had fallen so much that he had been rather sharp 
hit, and his income had been much lowered. He would ask 
earnestly that the board should do the best they could for the 
general reduction of the expenditure. Last year he had expressed 
himself opposed to the large sums set aside for renewal fund. 
They had now £640,000 set aside for that fund. Their original 
£7,000,000 of stock had fallen in value to £2,000,000, a very de- 
plorable state of things ; and they would shortly have £1,000,000 
put to renewal. That was an enormous reserve; but still he had 
altered his mind about it. He supposed, however, that the board 
would consider £1,000,000 as a safe basis of reserve; but that 
would be their best friend in the hour of difficulty. Another 
point he wished to touch upon, and that was the directors’ fees ; 
£3,000 did, under the circumstances, appear a large sum. (Hear, 
hear.) All their board were wealthy men—not needy men—and 
while their property was depreciating, and the outlook so gloomy, 
he thought a smaller sum might content the directors. He noticed 
the other day that the directors of the Grand Hotel, at Brighton, 
in a very honourable and honest way, said that they would not 
take another fee till the shareholders were receiving 5 per cent. 
on their capital. Why could the directors of the Anglo-American 
not oblige the shareholders in that way? Since he had been a 
shareholder he found £35,000 had been spent in directors’ fees, 
Sens capital was going, and income was being reduced. (Hear, 

ear. 

Mr. Jackson said an answer would certainly be looked for by 
the shareholders to one question, and that was, what is the limit 
which the directors intend to fix for the renewalfund? That 
limit should be stated upon the present occasion. It was an insult 
to the business intelligence of London to suggest a reserve as 
the foundation of all success in business. But as the state of the 
company was, they would be better off if they went into liquida- 


tion—(hear, hear)—though of course he suggested nothing of the 
kind. The business had steadily declined since the chairman 
came into it out of the French Telegraph Company, when they 
were receiving some 10 or 12 per cent. He saw no reason for 
piling up such an immense renewal fund. (Hear, hear.) 

Mr. Thomas Smith, of York, begged to move an ammendment, 
that inasmuch as the directors of the Anglo-American Telegraph 
Company have failed to carry out the resolution passed by the 
majority of the proprietors present at the annual meeting held in 
February last, he now moved, in pursuance of article 53 of 
memorandum, the rejection of the report of the directors so far as 
referred to the sum of £75,000 set apart to the renewal fund. 
(Hear, hear.) The resolution proposed by their chairman at last 
meeting the shareholders had all supposed would be acted upon. 
It had been taken up by the chair as an amendment and put as 
a resolution. Certainly the chairman put in the word “ recom- 
mends,”’ but all the shareholders took the recommendation as a 
more courteous phrase for command. (Hear, hear.) It was a 
virtual resolution carried by a large majority, and he was very 
much surprised when, in the middle of April, he got a notice from 
the board to say that they had still carried forward £37,500. 
Was that the way to express their sympathy with and interest in 
the shareholders? (Hear, hear.) They had, further, deducted 
income tax in the May dividend, a thing they had never done 
before. That very individual thing sent their stock down 10 or 
15 per cent. in the market. Now, when they were afraid of the 
consequences, they came at the very next meeting and paid 
50 per cent. more dividend. At last meeting the Marquis 
of Tweeddale, as chairman, had said that his proposal, embodied 
in the resolution, was a valuable suggestion. When he heard 
words like these from the chairman he thought something would 
be the result of them; but there had been no result. To talk 
about confidence from the shareholders after that beat all the con- 
fidence tricks that any man could play upon any country yokei 
that ever came to London. (Laughter and Hear, hear.) Some 
fine morning they would find that the whole of their £640,000 of 
renewal fund gone for a new cable, or some extraordinary repairs— 
gone to their friends the Maintenance Company, to whom they 
had paid £600,000 since 1880, and who got their bloated dividends 
of 20 or 30 per cent. Their company was simply feeding ground 
for the Maintenance Company. One of their directors was chair- 
man of the Maintenance Company, and he had very grave doubts 
indeed whether he was qualified to sit on their board at all. 
(Hear, hear.) The Companies’ Act of 1862, which over-ruled all 
articles of association, said that the directors were the servants of 
the shareholders, and if they were doing that which shareholders 
did not sanction the dissenting shareholders might obtain redress 
by legal proceedings. 

The Solicitor of the company said that article 164 of association 
stated that directors should set apart such sums as in their 
judgment might be necessary to meet any claims. It was therefore 
in the directors discretion to determine how much to put by to 
renewal fund. 

Mr. Smith asked if, then, the wish of the large majority of the 
shareholders was nothing to the directors. (Hear, hear.) They 
put aside both the £100,000 and interest on it; and now they 
brought forward proxies from a lot of poor people in the country, 
who did not know the circumstances of the case, to support them 
in their policy. He begged to move that the amount set aside to 
renewal fund be £75,000 per annum. 

Mr. Blumenthal seconded the motion: 

Mr. Ramsden wished to propose that the directors be requested 
to limit the renewal fund to £700,000, and that no further addi- 
tions be made thereto, until deferred shareholders had received 

3 per cent. (Hear, hear.) 

Mr. W. Griffiths said that the articles of association did give 
to the directors a discretion as to the amount of the reserve fund, 
but he knew that cases had come before the courts in which it 
was decided that the shareholders might reject the report alto- 
gether, and that the directors might present a new report with 
another sum for reserve fund. The shareholders could not fix 
its amount, but they could to some extent overrule the discretion 
of the directors. He would suggest, with the object of promoting 
unanimity and the benefit of the company, whether the directors 
could not see their way to meet the shareholders by proposing a 
smaller sum for the reserve than they had done. But still, a 
large reserve was needed. He supposed a new cable would cost 
about £500,000.—(The Chairman: Close upon £600,000.)—The 
breaking of a cable would certainly seriously injure their business. 
Still, four cables were more than sufficient for their business, and 
by using the reduplicating system, they could increase their 
carrying power enormously. 

Mr. Aston said that the company produced now £400,000, and 
as a shareholder himself, he would rather sell that income for 4 
or 5 years’ purchase, and divide the money, than go on as they 
had been doing, from bad to worse. 

Mr. Bird remarked that the resolution recommending the 
directors to consider the question of reserve fund at last meeting 
had been complied with. The directors had considered the ques- 
tion, and found that they could not with propriety reduce their 
annual lay-by, and that for two reasons; first, because legal 
authority forced them, they were told, to make adequate provision 
for a reserve; and, secondly, for the protection of the share- 
holders. How would the value of the stock be affected by 
reducing the reserve fund? (A Voice: “ Larger dividends.”’) 
Yes ; but would not the value of the stock go down? In case a 
cable broke, and they had not a sufficient reserve to replace it, 
where would their shares be then? (Hear, hear.) 
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Mr. Newton asked whether the legal opinion which the chair- 
man had spoken of had been taken in reference to the total 
amount of capital of 7 millions, or to the necessity of keeping 
up the status of the four cables, representing a capital of 2} 
millions ? 

Mr. Moon protested against Mr. Newton’s statement that the 
board would be in a minority. 

Mr. Baker would tell the meeting where that 2} millions of 
proxies came from. The Globe Company held £1,200,0000f Anglo- 
American stock to begin with. The Submarine Cables Trust 
Company held about £250,000; that was how the proxies were 
made up. They were only receiving the paltry pittance of 3 per 
cent., while the Globe was making 53 per cent. In fact, they 
were simply pulling the chestnuts out of the fire for people who 
wanted to make something out of them. Their partners, the 
Direct Cable Company, considered they were doing their duty by 
putting aside £20,000 annually for one cable; that was £5,000 
less than the Anglo-American was doing. The shareholders were 
the masters of their own property, and if the board would not 
carry out their wishes, the sooner another board was formed the 
better. (Hear, hear.) 

Mr. Stockdale suggested that means should be taken to reduce 
the present inflated capital. A nominal capital of £7,000,000 was 
a direct incentive to aggression. If that was reduced to, say, 
£5,000,000, he felt sure that the shares would immediately rise, 
and he would recommend that course in the interests of the 
victimised shareholders. (Hear, hear.) 

Mr. Jackson disclaimed any desire to displace the board, but he 
hoped they would not put their foot down and refuse to consider 
the just requirements of the shareholders. When the renewal 
fund was more than 3} per cent. of the whole deferred stock, he 
did think, in sober seriousness, that the policy of the director 
was one of over cautiousness, (Hear, hear.) . 

Mr. Blumenthal said that nine-tenths of those present were in 
favour of a reduction of that fund. (No, no.”) He advocated 
also a reduction of the capital. 

The Chairman: Before I proceed to notice in detail the ques- 
tions which have been put, there is one question which covers, as 
our American friends say, in detail, the whole ground. We have 
been told that the directors are the servants of the shareholders. 
To that principle I entirely subscribe, and I rejoice that the 
question which that principle involves has been raised on that 
side of the table, and that the directors have not been driven to 
make this a question of confidence. Now as to the limits to be 
placed to this reserve fund. I have told you that we have one 
cable 15 years old, from Brest to St. Pierre. That cable we may 
reasonably suppose will be the first to break down. The cost 
of replacing that will be between £800,000 and £900,000. 
(A Voice: And then it is not worth renewing.) The question 
is, are we legally bound to keep it up? If we are not, we 
shall lose all the benefits we derive under the joint-purse. I think 
that is at once a sufficient answer as to the limit. [Cries of “ No, 
no,” “ Hear, hear,” and uproar.] I must ask to be heard, because 
if I am to be shouted down I cannot answer your questions. I say 
that is an answer to the question of limit, because if that cable 
were to break down tomorrow, we have not the means of replacing 
it, and if not, we should lose our position in reference to the joint- 
purse agreement, and render ourselves liable to any shareholder 
bringing an action against us for not taking proper precautions. 
(“ No, no!”) You have no responsibility of that sort in the 
matter, and we have. (Hear, hear.) I confess I was rather sur- 
prised, and I regretted to hear the spirit in which some observa- 
tions were made with regard to the remuneration of the directors. 
Ido not want to make any invidious comparison, but I do not 
believe there is any company in London which is managed at so 
small an expense to the shareholders as this company, and in this 
very report, in consequence of the diminution of the board by 
two directors, the directors have voluntarily surrendered £500 a 
year. ‘The sum set apart for the directors was £3,000; by this 
report it is reduced to £2,500. 

A Voice: If there were one director only you would not give all 
the £3,000 to him, would you ? 

The Chairman: I beg pardon; £3,000 are set apart by the 
articles of association for the remuneration of the directors, which 
they share as they please. They have reduced this to £2,500. 
We have heard something of the claims of the deferred share- 
holders. It is rather a remarkable fact that people in the same 
position take different views of their own interests. There is a 
great deal of complaint on the part of some of the deferred 
shareholders of getting no income, but among these proxies 
it is a very curious fact that I have a proxy of a gentleman 
who holds £97,000 of deferred stock. (‘*Ho, ho!”) The 
directors certainly derive some support in the policy adopted 
for such a fact as that. Mr. Smith, in proposing his amendment, 
stated that the resolution was carried by a very large meeting, 
which meeting consisted of 75 individuals, 29 of whom were 
opposed to Mr. Smith’s motion. There are 5,500 shareholders in 
this company, and you all know that the words, great and small, 
are relative terms. A meeting of 75 would be a large meeting if 
the whole body consisted of only 100, but I submit whether a 
meeting of 75, and 29 of those against it, is a very small 
minority. [A voice: “Twice the number here to-day.] I am 
asked by a gentleman to make some statement to raise the value 
of the stock. I wish we could, but I do not believe it is within 
the bounds of possibility or truth to do so; and if we reject the 
element of truth, I am afraid the increased value of the stock 
will be very short lived. Mr. Griffiths suggested consolatory 
measurs, whereby we should not have this continual wrangling ; 


but another gentleman used an expression which I think gives a 
certain meaning to the word consolation which probably Mr. 
Griffiths did not intend to apply to it. We were told that the 
directors must change their discretion ; that is, that the conso- 
lation must be all on one side. If these gentlemen were, like the 
directors, legally responsible for their acts and may be made 
responsible in damages, they would change their deliberate judg- 
ment. Mr. Ashton proposed the appointment of new directors. 
If this was a mere question of expediency and not of actual prin- 
ciple, there would be some reason in that, but no addition to the 
board could possibly change the deliberate opinion which the 
already existing members of the board have arrived at ; therefore, 
the adding of new directors with a view to make any progress in 
the direction they desired would be futile. (Hear, hear.) Mr. 
Newton asked a question with regard to the legal opinion I 
quoted. He asked whether the question referred to him was the 
keeping up of the capital or of the property. It refers exclu- 
sively to the property. The legal opinion has nothing whatever 
to do with the capital. Some gentleman put into my mouth 
words which I certainly never used: that I gave a legal opinion 
to the effect that directors cannot use the renewal fund for the 
purpose of anything except renewal. I never said anything of 
the kind. The legal opinion I quoted was simply in reference to 
the renewal fund, and to the sum to be put aside for the main- 
tenance of it. A question has been raised with regard to the 
reduction of capital. That is not a fact which enters at all into 
the argument which we are now discussing. As to the amend- 
ment of Mr. Smith to reject that portion of the report which 
refers to the sum contributed to the renewal fund, I should 
be glad to see it reduced, but it is practically impossible in the 
present state of the law, as I am advised, to do so. We cannot go 
into the Stock Exchange to buy our own stock. 

In response to further queries, the Chairman said he considered 
he had answered the question as to the limit of the renewal fund, 
by showing that the cable which was likely to break first would 
cost a sum which the present fund did not reach. The questioner 
might draw his own conclusion from that. 

The amendment, redrafted by the secretary, was then put, as 
follows :—“ That inasmuch as the directors have failed to carry 
out the resolution proposed by the majority of the proprietors 
present at the annual meeting held in February last, this meeting 
rejects the report now submitted so far as relates to the sum of 
£75,000 set apart to the renewal fund.” The Chairman an- 
nounced that the amendment was lost by 12 votes, the figures 
being 21 in favour of the amendment to 33 against. 

Mr. Smith said he had spoken strongly in moving his amend- 
ment, but he had justification when he considered that their 
chairman was chairman of an opposition company—the Brazilian 
Cable Company. 

. The Chairman said that was not an opposition company. 

Mr. Smith remarked that when the Brazilian cable failed 
lately, the Anglo-American, at all events, got a great increase of 
traffic. Another of their board was chairman of a company which 
derived benefit from contracts made with the Anglo-American. 

Mr. Ramsden asked if he could not move his resolution for 
limiting the renewal fund to £700,000? 

The Chairman thought that was practically a repetition of the 
amendment rejected. 

Mr. W. Abbott gave notice that at next meeting he would 
move that Mr. Cyrus W. Field be requested to retire from the 
board. (Hear, hear.) He was a colleague of Jay Gould from 
which the English public had long suffered. (Hear, hear.) 

On the motion of Mr. Jackson a vote of thanks was unani- 
mously passed to the chairman, and the proceedings which 
throughout had been marked by considerable excitement, termi- 
nated. The meeting lasting two and-a-half hours. 





The Submarine Telegraph Company, Limited. 


Tue half-yearly ordinary general meeting of the proprietors of 
this company was held at the offices, 2, Throgmorton Avenue, 
London Wall, E.C., on Friday the Ist inst., Sir Julian Goldsmid, 
bart., presiding. 

The secretary, Mr. S. M. Clare, having read the notice convening 
the meeting, 

The Chairman said: In pursuance of a practice which has now 
been established for some years in this company, I will supplement 
by some information I am able to give the substance of what is 
contained in the report. You will have observed that the amount 
which has been received from messages has still somewhat 
decreased as compared with the corresponding half-year. I think 
those of you who were present at the last meeting will bear in 
mind that I then pointed out that the decrease was mainly owing 
to a system of condensation of messages which was prevailing, and 
which had prevailed for several half-years. I pointed out to you 
upon that occasion that whereas only a year before the average 
number of words in every message was over 13, that during the 
period that was then under review the average number of words 
in each message was 12°3. I told you that in my opinion we must 
come to an end of this process at some fixed point or other, but 
what that point was I was unable to indicate. Now I have to 
report a further decrease in the number of words per message, but 
Iam glad to say the decrease is not as great as it was in the 
previous half-years, and it rather looks to me as if we were getting 
near to the end of it. I find that up to the 30th June, 1883, we had 
1,337,009 messages, and in the period to 30th June, 1884, we had 
actually increased to 1,377,419; therefore, there was practically an 
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increase of 40,000. But notwithstanding that, whereas the 
number of words up to the 30th June, 1883, was 16,925,163, during 
the half-year which has just elapsed it was only 16,583,147, show- 
ing a difference of 340,000. Toput it inanother form, the average 
length of messages in the first half of the year, 1883, was 12°65, 
whereas for the past half-year it has been 12°04. But I said it 
appeared to me, and I hope I am not deceived, that we are coming 
near the bottom of this decrease, and that the increase in the 
number of messages will give us material benefit in the future. 
In January, 1884, the average length of messages was 11°92; in 
February, 11°99; March, 12°15; April, 12°07; May, 12°08; 
June, 12°02. Therefore, I think, 12 is to be taken in the future as 
the normal length, and that the legitimate increase of messages 
will soon redound to our advantage in a legitimate increase of 
receipts. This is a thing which is absolutely beyond the control 
of any body of directors. We have no power to dictate to the 
public what the length of the messages is to be ; all we can do is 
to register the fact of this gradual decrease and point out the view 
we take of the present position. To take the other side, you will 
say that although there has been some decrease in the number of 
words which have been carried, notwithstanding that, there is still 
an increase in the payments which have been made. Now, that is 
a thing which we have very carefully examined. Part of that, 
again, is absolutely beyond our control. Under our convention 
with France, certain clerks in France were to be paid by us, their 
salaries and their numbers to be fixed by the French Government, 
and we have no control over that in any way whatever except by 
memorial or representation, which may or may not be attended to. 
We have recently had a considerable increase in the pay of the 
French clerks made by the French Government in our behalf, and 
also an increase of their number. With regard to the increase of 
the cost of the company’s staff, we have paid nearly £600 more. 
We have gone into that with great care, and we find that the 
average rate of wages is certainly not above what is paid by the 
Post Office ; we cannot expect to get services of this kind at lower 
than the current rate throughoutthe country. We have been obliged 
to establish a system with respect to our clerks. Our oldest men, 
if they are capable, have the highest positions and get the highest 
wages, and as the numbers of the higher classes are reduced men 
are raised, if they are capable, from another class. (Hear, hear). 
I believe this is a necessity, to pay the men a proper scale of 
wages. Now, I come to another matter of very considerable 
interest to shareholders, the expenditure on cables. We have 
expended, as you will observe, upon the repair of cables, very nearly 
£5,000. I have pointed out to you on other occasions that a 
constant source of trouble and anxiety has been the condition of 
the Dutch cables, which belong to the English Government, but 
are by agreement with the Government, worked by us on their 
behalf. By that agreement, as long as they were in decent 
repair, we had to restore the breakages, and this we have done 
on many occasions. So frequent have been these breakages, that 
last year I came to the conclusion that it was ludicrous for us to 
go on endeavouring to keep the cables in decent repair. They 
are of an old type which no one would think of laying down at 
the present day, and are totally unfit to carry on the traffic. 
After much discussion and negotiation with the Post Office 
and the Chancellor of the Exchequer, they finally decided 
that they would put down one absolutely new cable themselves 
and thoroughly repair the other. Our engineer assisted them in 
the laying of their cable, and he reports that it is in excellent 
condition, and likely to facilitate materially the communication 
between England and Holland. I venture to predict that we 
shall have far more satisfactory figures in connection with that 
traffic in the future, not only in regard to the actual cost, but 
also in the very heavy insurance we have to pay for our steamers 
when they are at sea. With regard to the investment of the 
reserve, which one gentleman has suggested I should make an 
observation upon, I repeat, what has been given quite twenty 
times, that the power of investment of this company is very 
properly limited ; we can only take debenture stock or consols. 
In conclusion, the Chairman moved the adoption of the report 
and accounts. 

The Hon. Ashley Ponsonby seconded, and the motion was carried 
unanimously. 

Mr. Dolman remarked that, as the receipts showed a falling off, 
it would be an act of liberality on the part of the directors, to 
relinquish a portion of their remuneration. 

Several questions having been put by shareholders, 

The Chairman, in answering, said he was quite prepared, if it 
was the wish of the shareholders, to accept a lower rate of 
remuneration, but the suggestion of the gentleman who men- 
tioned the subject did not appear to meet with a cordial response, 
and he might say that it was his individual opinion that it was 
a mistake to pay directors badly. (Hear, hear). With regard to 
the insurance of the steamers, they had insured with one of the 
best offices in the City, and, they received a rebate on the in- 
surances according to the time spent by the ship in harbour. As 
to their concession, no one would be more gratified than himself 
if it were immediately renewed. But there was a variety of 
matters to be decided by the English and French Governments, 
and also, perhaps, negociations to take place with this company ; 
and it was not possible to say what the result would be. He 
then moved the declaration of a dividend for the half year, to 
become payable on the Ist September, of 13 per cent., less 
income tax. 

The Hon. H. R. Brand seconded the resolution, which was 
carried. 

Sir Julian Goldsmid and the Hon. Ashley Ponsonby, the re- 


tiring directors, were re-elected, as were the auditors, Mr. 
W. R. Cole and Mr. Alderman Dakin. 

This terminated the business, and the meeting closed with a 
vote of thanks to the chairman and directors. 


The Lancashire and Cheshire Telephonic Exchange 

Company, Limited, 
TuE report of the directors for the year ending 30th June, 1884, 
to be presented at the third ordinary general meeting of the com- 
pany, to be held on Monday next, states the subscriptions and 
rentals (including those of the out districts) pertaining to the 
financial year amount to £53,256 3s. 4d. as compared with 
£45,544 12s. 2d. for the year ending 30th June, 1883. The amount 
of income carried forward to next year’s revenue, as representing 
sums received in advance for periods extending beyond 30th June, 
1884, is £26,101 6s. 11d., against £23,391 5s. in last year’s balance 
sheet. 

On the past year’s working, and after deducting £496 Os. 6d. 
loss of rental on trunk lines between towns, the nett profit is 
£18,655 17s. 7d., which, with a credit balance of £2,073 4s. 6d. 
remaining from last account, makes a total fund of £20,729 2s. 1d. 
Out of this sum an amount of £8,613 10s. 2d. has already been 
absorbed in the payment, in January last, of an interim dividend ; 
and the directors now recommend a further dividend of a like 
amount, making a complete dividend of 6 per cent. for the year 
ending 30th June, 1884. 

After providing for this dividend there will remain, at credit of 
profit and loss account, a balance of £3,230 15s. 4d., which is car- 
ried forward to next year. 

On 30th June, 1883, the total number of subscribers to the 
various exchanges was 2,359, and of private renters 697 ; this year, 
on the same date, the figures were 2,734 and 828 respectively. 

As regards the money value of this increase, it may be stated 
that on 30th June, 1883, the business (including work not finished) 
represented orders on the ‘books equalling a gross income of 
£54,498 3s. 8d. per annum, and on 30th June, 1884, £61,149 Os. 6d., 
showing a nett increase of new business to the extent of 
£6,650 16s. 10d. 

When comparing this progress with the year ending 30th June, 
1883, it should be remembered that, during the past 12 months, 
considerable reductions have been made in the charges at several 
of the district centres, with a view to encourage their develop- 
ment. 

There is a steady increase in the average of daily “calls” 
made by subscribers, which may be taken as evidence that the 
many facilities offered by the telephone system are being appre- 
ciated more and more for business and domestic purposes. With 
a view to improve the service at Liverpool, an entirely new 
switching apparatus has recently been purchased, subject to a 
three months’ trial; and it is believed that the exchange system 
in that town is now the most rapid and efficient which has hitherto 
been practically applied for telephonic purposes. 


The National Telephone Company, 


Tue directors’ report for the year ending the 30th ult., states that 
the capital expenditure for the year has been £35,249 2s. 11d., 
against £43,047 16s. 5d. in the previous twelve months. The annual 
gross revenue on the 30th June was £57,271 lis. 2d., against 
£43,111 5s. 6d. at the end of the previous year, showing an 
increase of £14,160 9s. 8d. The gross revenue allocated to the 
past year is £49,952 10s. 4d., against £34,562 3s. 3d. allocated to 
the previous year, and the amount carried forward to next year is 
£31,013 3s. 5d., against £24,089 10s. 6d. carried forward last 
year. After providing for the accrued interest on the debentures, 
the usual dividend of 6 per cent. on the preference shares, and 
having paid a dividend for the first half of the year at the rate of 
1 per cent. per annum on the ordinary capital, £6,672 9s. 9d. will 
remain as the balance of profit. Out of this the directors propose 
to allot a further sum of £3,375 to the payment of a dividend at 
the rate of 14 per cent. per annum on the ordinary capital for the 
second half of the year, and to carry forward £3,297 9s. 9d. The 
loss on trunk wires has increased, and for the year amounted to 
£986 7s. 3d. This large loss has been in some measure due to 
the protracted negotiations with the Post Office with relation to 
the New Trunk Wire Agreement, which extended from November, 
1882, to April, 1884, when it was settled upon its present basis. 
The company has paid to the Postmaster-General £237 19s. 1d. 
more than it has received from subscribers for the Edinburgh 
and Glasgow Trunk Line, but arrangements have since been 
made which will cover the Post Office charge for the current 
year, on the entire intertown system of the company, centering in 
Glasgow. There is still a heavy loss on the trunk wires in the 
Yorkshire and Midland districts. 

Faure Electric Accumulator Company, Limited,— 
July 19th, by V.C. Bacon. On petition of Sir Charles Clifford, 
gentleman, Hatherton Hall, Cannock; W. W. Duncan, stock- 
broker, St. Steven’s Chambers, Telegraph Street ; C. S. Grenfell, 
merchant, 27, Upper Thames Street; W. D’Oyly, gentleman, 24, 
Westbourne Terrace; L. A. Solomon, accountant, 154, Palmerston 
Buildings, and H. Turner, solicitor, 22, Sackville Street. That 
the voluntary winding up be continued. Solicitors: Snell, Son, 
and Greenip, 1, George Street, Mansion House. 


The South-Eastern (Brush) Electric Light and 


Power Company, Limited and Reduced.—A petition presented 
to the Chancery Division of the High Court of Justice on the 24th 
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day of April, 1884, for confirming a resolution reducing the 
capital of the above company from £100,000 to £51,000, is, by 
special leave, directed to be heard before his Lordship Mr. Justice 
Chitty, at the Royal Courts of Justice, Strand, London, to-day. 


The Great Western Electric Light and Power 
Company, Limited and Reduced,—The petition presented to 
Her Majesty’s High Court of Justice, on the 3rd day of May, 
1883, for confirming a resolution reducing the capital of the 
above company from £250,000 to £195,000, was directed to be 
heard before his Lordship Mr. Justice Kay, on the 6th day of 
August, 1884. 


Great Northern Telegraph Company.—The courier 
service from the landing point of the Shanghai-Foochow cable up 
to the latter town having been stopped by the Chinese autho- 
ries, telegrams for Foochow as sent hitherto, will only be accepted 
at sender’s risk. Telegrams for Foochow may, however, be 
forwarded vid Shanghai by means of the Chinese land lines. 


Stock Exchange,—Applications have been made to 
the Committee for a settling day and quotation for £150,000 
5 per cent. debentures of the Brazilian Submarine Telegraph 
Company, and for Maxim-Weston Electric Company’s £1 shares 
to be quoted as 10s. each fully paid up. 








TRAFFIC RECEIPTS. 


The Cuba Submarine Lge ig Company, Limited. The number of messages pass- 
ing over the lines of this company during the month of July was 3,596. 
estimated to produce £3,200 agninst 2.029 messages, producing £2,755 in the 
corresponding month of last year. The receipts for the month of April, 
estimated at £3,300, realised £5,401. 


The West India and Panama suhomvegt Company. Limited. The estimated 
receipts for the half-month ended the 3ist July, are £2,745 as compared 
with £2,764 in the corresponding period of 1883. The April receipts, esti- 
mated at £6,512, realised £6,547. 

The Western and Brazilian Telegraph Company, Limited. The receipts for the week 
ending August Ist, 1884, were £2,246, after deducting the fifth of the gross 
receipts payable to the London Platino-Brazilian Telegraph Company, Limited. 

The Great Northern Telegraph Company. The receipts for July, 1884, £26,360» 
and from Ist January to dist July, 1884, £155,880; for the corresponding months 
of 1888, £145,659 ; and for 1882, £157,965, 

The Direct Spanish Telegraph Company, Limited. The estimated receipts for 
the month of July, 1884, were £1,492, against £1,376 in the corresponding period 
of last year. 

The Eastern Telegraph Company. The receipts for July, 1884, amounted to £50,072 
and to £47,142 in the corresponding period of 1885, 

The West Coast of America Telegraph Company, Limited. The gross carnings for the 


month ending July 3ist, 1884, were £4,525, 








NEW PATENTS—1884. 


10658. ‘ Obtaining motive power from air heated by elec- 
tricity. W. B.'Tnomson. Dated July 28. 

10661. ‘* Brackets for electric lights.” J. Lawrie. Dated. 
July 28. 

10699. “ Controlling supply and distribution of electric 
currents.” J. Tavener. Dated July 29. 

10704. “ Laying, carrying and insulating wires.” J.C. SELLARs. 
Dated July 29. 

10713. ‘ Electrical, automatic, acoustic and optical railway 
signals.” W.H. Beck. (Communicated by T. C. Miles.) Dated 
July 29. (Complete.) 

10733. “ Battery cells.” J.C. Howety. Dated July 29. 

10744. “ Electric fire alarms.” J. C. CHamBers. Dated 
July 29. 

10778. ‘ Electric telephony.” J.G. Lorrain. Dated July 30. 

10797. ‘ Indicating and registering at a distance speed of 
steam and other engines, ventilating machines and air currents.” 
H. Hay. Dated July 31. 

10829. ‘ Actuating dabbing brushes for combing wool, &c., by 
electricity.” J.J. Ricuarpson, F. D. Cuapman. Dated July 31. 

10847. “Electric arc lamps.” R.H.Gounp. Dated August 1. 
(Complete.) 

10852. “ Electrical brakes for railway vehicles, &c.” G. 
Forses, [. A. Timmins. Dated August 1. 

10907. “ Underground electrical haulage.” F. Jenkin. Dated 
August 2. 

10919. “ Apparatus for making and breaking circuits in con- 
nection with the charging and discharging of secondary batteries.” 
J.S. Beeman. Dated August 5. 

10923. “ Electrical connector.” 
August 5. 

109382. ‘ Alloy chiefly designed for electrical conductors and 
process of manufacturing the same.’’ H.H. Lake. (Communi- 
cated by T. Shaw.) Dated August 5. 

10951.“ Electric lamps.” G. Prrr. (Communicated by C. 
Beck.) Dated August 5. 

10963. ‘‘ Combined fire alarm and time detector apparatus.” 
H. H. Lake. (Communicated by J. A. Titpen.) Dated August 5. 
(Complete.) 


J. S. Breman. Dated 


ABSTRACTS 
OF PUBLISHED SPECIFICATIONS, 1883. 


5470. “ Dynamo-electric machines.” H. H. Lake. (Com- 
municated from abroad by T. J. McTighe and J. T. McConnell, of 
America). Dated November 20. 6d. Has for one of its objects 
an increase in the magnetic induction by concentrating the so 
called “free magnetism” without increasing the amount of wire 
wound upon the cores, and to further increase such magnetism by 
intensifying the induction externally of the inducing coils. 
Another object of this invention is to simplify the construction of 
the commutator or collector, of such machines, and obtain the 
greatest facility for mounting and dismounting all, or any, of the 
parts, and connecting them to the armature wires. 


5535. “Telegraphic relays and repeaters.” J. H. JoHNsON. 
(A communication from J. A. Maloney and G. W. Cooper, of 
America.) Dated November 27. 6d. The aim of this invention 
is to retain in the instrument, as far as practicable, maximum 
magnetic effects, and at the same time to reduce to a minimum 
the extra current effects; to decrease its internal resistance with- 
out impairing its efficiency ; and to render its core capable of 
quickly charging and discharging. The fig. represents a side 
elevation of the relay embodying the several improvements. The 
base of the instrument is made of wood, or other insulating mate- 
rial. Terminals (one of which, 2, is shown) connect the electro- 
magnet to line ; and the terminals, 3, 4, are for the local circuit, 
containing the sounder or other instrument therein used. The 
two soft iron poles or legs of the electro-magnet are not solid, 
but are composed each of a bundle of soft iron wires, laid com- 
pactly together, and bound together in this position by rings, a. 
The two are connected at the rear by screwing together the soft 
iron socket pieces, b, into which their rear ends are inserted. The 
magnet is so placed that the horizontal legs are in the same verti- 
cal plane. Only one pole or leg of the electro-magnet is covered 
by a helix; the other, Bs, is bare. The helix, c, whose terminals 
are electrically connected to the line terminals, as usual, is wound 








not in the ordinary way, but in steps. The greatest number of 
coils is at the front, and they thence gradually decrease towards 
the neutral point. The helix is covered by a sheath or shell, c, of 
hard rubber or other insulating material, and the upper bare leg, 
B, is brought down so as to lie in close proximity to the helix. By 
using one helix only the extra current effects are materially re- 
duced, and the reduction is further increased by making this helix 
of low resistance, which is accomplished by winding it in steps, for 
thus a mass of practically useless wires is got rid of, while pre- 
serving at the polethe number of coils which are required to make 
the instrument efficient. And by making the legs of bundles of 
soft iron wire, the charging and discharging of the poles takes 
place with much greater rapidity. In front of the poles of the 
magnet is the armature lever, c, which is made of soft iron 
so as to constitute the armature also. It is pivotted in the 
usual manner in the frame, c!, its axis of vibration being below 
the level of the lower pole, and at right angles with the vertical 
plane in which the two poles or legs lie. pis the usual bracket 
through a hole, d, in which (lined with insulating material) passes 
the retractile armature spring, e, which is provided with the cus- 
tomary means for adjusting it. The bracket carries the usual 
front and rear adjusting screws, f, g, for regulating the range of 
movement of the armature. The screw, /, has a tip of insulating 
material ; the other screw, g, is the contact point through which 
the local circuit is closed. The armature is in electrical connec- 
tion with the terminal 3, and the bracket is electrically connected 
to the terminal, 4. 


5619. “Telegraph and telephone wires.” A.J. Boutt. (A 
communication from G. Gray, of America.) Dated December 3. 
4d. Relates to electrical conductors for telegraph and telephone 
lines, and consists in an anti-inductive wire or conductor as 
hereinafter more fully described. Figs. 1 and 2 represent per- 
spective views of a piece of this improved wire, showing different 
modifications of form. Fig. 3 is a cross-section on an enlarged 
scale, of the wire shown in fig. 1; and fig. 4 is a cross-section of 
the wire shown in fig. 2. By reference to these figures it will be 
seen that the improved anti-inductive conductor or wire is formed 
with a series of spiral grooves, B, formed in the metal of the wire 
body, a4. These spirals may be formed in any desired manner, of 
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any desired pitch, and by any suitable machinery, care bein 
taken so to proceed in the manufacture as to compress the soli 
central part of the wire whilst leaving the ribs or flutings pro- 
duced thereon uncompressed. When this is done the result will 


Fie. 1. ' FIC.2. 


FIG.S. FIC4. 


BY A 


be that the central part or body (which is compressed) is of a 
much closer grain or texture than the spirals or flutings. [This 
specification refers to the wire introduced by the British Spiral 
Wire Syndicate, and to which we have before referred to in our 
columns.—Eps. Exec. Rev. | 


5626. “ Electro-telegraphic system particularly applicable for 
long cables.” S. Roos. Dated December 4. 6d. Relates to a 
magneto-electric telegraph apparatus on the Wheatstone auto- 
matic principle, more especially applicable for use with submarine 
cables. 


5638. “ Ammeters, voltmeters, &c.” F. V. ANDERSEN. Dated 
December 4. 4d. The object of this invention is to construct an 
instrument or instruments for measuring the strength of a 
current of electricity in “ Ampéres,”’ the electromotive force in 
“ Volts,” the product of Ampéres and Volts in “ Watts”’ and the 
resistance in “Ohms.” The apparatus is constructed on the 
principle of electro magnetism, that a straight bar magnet (steel 
magnet or electro-magnet) tends to revolve on its axis if a current 
of electricity flows through one of its ends in a direction parallel 
to the axis of the bar, and that this tendency to revolve is magni- 
fied if another current flows through the other end of the bar- 
magnet, also parallel to the axis of the same and in opposite direc- 
tion to the first. (Provisional only.) 


5668. ‘‘ Electric apparatus for operating fog-signals on railways, 
&e.” G. W. von Nawrocksi. (A communication from Dreyse and 
Collenbusch, of the German Empire.) Dated December 7. 6d. 
When used in connection with signalling for railways, the 
apparatus comprises chiefly an electric switch fixed to the signal 
post and connected in such a manner, with the lever operating the 
optic signal board or disc, that when electric contact is established 
between two insulated metal springs of the switch-board the 
signal board or disc indicates “the line is blocked,” while if 
electric contact is established between two other insulated metal 
springs of the same switch board, the optic signal or disc is caused 
to indicate “ the line is open.” 

5682. ‘‘ Magneto and dynamo-electric machines with continuous 
currents.” A. pgE Mreuronand H. Cugnop. Dated December 8. 
6d. The object of the invention is to remedy the numerous 
defects in magneto and dynamo-electric continuous current 
machines intended for the production of electric light, the trans- 
mission of motive power, or applied to electro metallurgy. 


5708. “Insulating electric conductors.” A. J. Boutr. (A 
communication from J. B. Hyps, of America.) Dated December 
11. 4d. Consists firstly in the combination of mineral-bitumen 
and coal-tar pitch, used separately or mixed, and combined under 
heat with mineral oil. Secondly, in the combination of dry pow- 
dered peaty matters with resinous, or bituminous substances either 
separately or mixed, and a hydro-carbon fluid added under heat, 
together with process for compounding the same. 


5714. “ Electric lighting apparatus for surgical operations, &c.” 
A. M. Cuarx. (Communication from abroad by G. Trouvé, of 
Paris.) Dated December 11. 8d. The present invention con- 
sists essentially : (1) in the arrangement of a frontal illuminating 
apparatus for surgical purposes, and which may or may not be 
made adjustable about a centre in order to project the rays in any 
direction desired, s: as to follow the movements of the patient, 
while leaving the hands of the operator perfectly free; and (2) in 
apparatus employed for obtaining luminous effects for decorative, 
theatrical, and other purposes. 

5718. ‘“ Working and interlocking railway signals by elec- 
tricity.” S.C. C. Currie and I. A. Timmis. Dated December 12. 
6d. Relates to the apparatus described in the No. of the 
Review, for March 22nd, 1884. 


5733. ‘Galvanic batteries.” F.H. Gossage. Dated Decem- 
ber 13. 2d. The batteries are composed of elements, one of 
which is of a metal such, for example, as iron or cast iron, and the 
other of which is of zinc; the said elements being immersed in a 
solution or electrolyte of caustic soda or of caustic potash, or 
one of the elements may consist of a non-metallic material such as 
carbon, the other element being of zinc, these elements being also 
used in a solution or electrolyte of caustic soda or of caustic potash. 
The elements may be suspended or set up in the solution, and be 
connected together in the manner in which the elements of 
ordinary galvanic batteries are suspended or set up and con- 
nected. 


5736. “ Dynamo-electric machines.” P.W. Wriitans. Dated 
December 13. 4d. The inventor forms a dynamo-electric 
machine with one or more circular magnet poles or poles of same 
polarity arranged in a circle. In front of one or between two 


such poles he causes coils of insulated wire or other form of con- 
ductor to be revolved. The insulated conducting coils are wound 
around iron cores preferably of iron wire. The cores carrying 
the insulated conducting coils are mounted upon an axis in such 
a manner, that when the axis is revolved and the coils are carried 
through the magnetic field, those parts only of each coil cut the 
lines of force from the magnet pole to the core as will cause one 
continuous current to be induced through the coil, whilst the 
lines of force are deflected by the iron core in such a way that 
the other parts of the coil through which a current would be 
induced in the opposite direction, shall cut as few of the lines of 
force as is practicable. (Provisional only). 

5737. “ Electric batteries.” A. C. Henperson. (Communi- 
cated from abroad by J. B. G. Vauzelle, of Paris.) Dated 
December 14. 2d. Suspended or otherwise supported in the 
centre of a copper vessel, is a serpentine zinc wire or strip, kept 
in position by three non-conducting supports of wood, hooked in 
form at the ends, so as to hang or be fastened to the edge of the 
copper vessel or jar. These supports bear at their lower ends the 
spiral or serpentine wire or strip of zinc alluded to, and keep it in 
a position concentrically with the jar, whilst preventing contact 
with it; this wire is partially immersed in the exciting liquid, 
which is composed of sulphate of copper or other suitable salt of 
copper. (Provisional only.) 


5749. “Carbons for electric lamps.” C. H. F. Muurr. 
Dated December 15. 2d. Relates to improvements in manufac- 
turing carbons for electric lamps, and more especially to the 
process described in Letters Patent No. 4676, dated October 2nd, 
1882. The inventor finds in practice that the best material for 
manufacturing carbons for electric lamps is the rattan, which is 
to be divided up into strips and impregnated thoroughly before or 
after, or before and after the carbonisation with liquids which 
will increase the homogeneity of the material. The manner most 
suitable for manufacturing carbons such as those set forth in the 
former patent, dated April 2nd, 1882, is the following one. Fine 
strips of rattan are placed in a receptacle which is hermetically 
closed and the air exhausted, then a solution of hydrate of carbon 
in water is allowed to enter such receptacle, whereby all pores of 
the rattan fibre are impregnated with the solution and simul- 
taneously the fibre is made more flexible, in consequence whereof 
the fibre may be shaped as desired, but advantageously as set 
forth in the aforesaid patent, and then carbonised as usual. 
(Provisional only.) 

5759. “Secondary electric batteries. A. C. HENDERSON. 
(Communicated from abroad by N. Basset, of Paris.) Dated 
December 17. 6d. In the formation of a secondary battery 
on the principles of this invention, any oxyds susceptible 
of passing from an inferior to a superior state of combina- 
tion are employed, as well as any of the chlorides, sul- 
phurets, or phosphurets. In an economical point of view, pre- 
ference is given to an element composed of two plates or blocks of 
retort charcoal or agglomerated carbon, covered with natural per- 
oxide of iron, or granulated colcothar wrapped in blotting paper, 
and held together by one or more strings, these plates form the 
electrodes which are placed without a diaphragm in a more or less 
concentrated solution of protochloride of iron, and the whole 
forms an element of an accumulator or secondary battery. 


5777. “Circuits for electrical apparatus.”” H. J. ALLison. 
(Communicated from abroad by C. E. Allen, of America). Dated 
December 18. 6d. Consists, essentially, of a main line circuit 
arranged with reference to central offices of an extended exchange 
system, which offices have each several local circuits branching 
therefrom and returning thereto, in which are several subscribers’ 
instruments arranged in such a way that a circuit may be made 
up from ground of any one individual station, or any local in any 
central office of any exchange to the ground of any desired indi- 
vidual station of any line in any of the central offices, from parts 
of return portions of said locals and main line, in which tele- 
phones and transmitters of the stations may be thrown in for 
conversation, the leading portions (in which are controlling 
magnets of the signalling devices) being temporarily cut off from 
their return portions, thereby relieving the circuit to be talked 
through of such resistance. 


5830. ‘Manufacture of electric conductors, &c.” J. Kann. 
Dated December 21. 2d. The chief object of this invention is 
to effect an economy in the manufacture of electric conductors. 
The invention also applies to the manufacture of terminal earth 
plates and positive and negative plates for primary and secondary 
galvanic batteries. In manufacturing an electric conductor, the 
inventor takes a strand or a cord of spun vegetable or other fibre 
and submits the same to the process of electro deposition, whereby 
he obtains not merely a coating of the strand or cord, but also a 
metallic deposit within the body of the strand or cord. In pre- 
paring terminal plates or electrodes he takes a coarse woven 
fabric and submits it to the electrotype process, whereby he 
produces at a cheap ratea metallic cloth of any suitable character, 
which may be cut up into plates of suitable size, for insertion in 
primary or secondary batteries. (Provisional only). 

5835. “ Compounds for insulating, protecting, &c.” A. Murr- 
HEAD. Dated December 22. . Has for its object improve- 
ments in the manufacture of gutta-percha and compounds of 
gutta-percha with vulcanized or oxidised oils and other bodies 
for insulating and protecting electrical conductors, or for other 
purposes, the inventor dissolves out the gutta-percha from the 
raw material by means of melted paraffin wax or other hydro- 
carbon at a high temperature (with the addition of sulphur in 
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some cases). To the solution of gutta-percha in paraffin wax, with 
or without the admixture of sulphur, is sometimes added finely 
powdered silicated compounds, such as blown-out furnace slag or 
what is known as silicated cotton. 


5843. “ Secondary batteries.” H.  Woopwarp. Dated Decem- 
ber 22. 2d. The inventor takes lead tubes, of any suitable size, 
and introduces and rams therein litharge peroxide, acetate of 
lead, or other suitable salt of lead. He then cuts up these tubes 
into convenient lengths, for arrangement within a cell. This 
cell is formed with apertures or recesses for the reception and 
maintenance of the said tubes, and these tubes are, by preference, 
roughened on their outer surface so as to be more quickly acted 
upon by the acid within the cell. The tubes having been cut 
into the lengths required, and charged with the material, are set 
aside to allow the material to dry; they are then pierced with a 
number of holes to permit the acid and the electric current to act 
upon the material enclosed. (Provisional only). 


5845. ‘“ Materials for insulating purposes.” J. Latimer CLARK. 
Dated December 22. 4d. This invention relates to the manufac- 
ture, preparation and treatment of materials to be used for coating 
and insulating wires to be employed for electrical purposes. In 
carrying the invention into effect the inventor employs the 
material or materials usually known in commerce as “ oxidised 
oil,” and prefers that kind which has been prepared by mixing 
linseed oil, castor oil, or other vegetable oils, with a mixture of 
bi-sulphide of carbon and chloride of sulphur, this combination 
producing a spongy, elastic compound well suited for the purpose 
of the invention. He sometimes prefers to mix with the oxidised 
oil prepared as above described an equal proportion of another 
description of oil which is also commercially known as “ oxidised 
oil,” but which is prepared by oxidising the oil by the action of 
the atmosphere without the use of the before mentioned chemicals. 
He then combines, or mixes the oxidised oil with asphalt, pitch, 
or bitumen, and with a small quantity of hydrocarbon oil or hydro- 
carbon spirit, such as paraffin oil, paraffin spirit, kerosine, benzine 
or naptha, to assist the mixture of the ingredients. The compound 
thus produced may be employed for covering or insulating telegraph 
wires in the usual way. He sometimes, however, prefers to mix 
the above compound with India rubber or gutta percha, adding 
also, when preferred, a proportion of black wax (which is a waste 
material obtained in the purification of crude paraffin), ozokerite 
or earth wax, paraffin wax, resin, pitch and the like, to cheapen 
the mixture, and the said mixture may be further cheapened by 
adding earthy or mineral powders, such as kaolin or French 
chalk. 

5874. “Electrical conductors.” R.H. Branpon. (Communi- 
cated by H. F. Campbell, of America.) Dated December 27. 64d. 
Has for its object to prevent disturbance arising from induction 
in electrical conductors, and consists of a shield, of both para- 
magnetic and diamagnetic substances. 


5881. “ Producing electric currents.” A.M. Ciarx. (Com- 
municated from abroad by H. M. Paine, of America.) Dated 
December 27. 4d. The invention consists essentially, first, in a 
dynamo-electric machine, the combination of stationary field 
magnets, revolving armatures, and a commutator mechanism com- 
bined therewith in such a manner that when the armatures are 
passing through the field of force during open circuit they are 
charged with static electricity, and when the neutral axis of the 
field magnets and armatures are coincident, or about so, the circuit 
is closed and dynamic electricity is discharged through the com- 
mutator in the formof pulsating currents. Second,in the method 
of producing pulsating electric currents, consisting in storing up 
static electricity, in a dynamo-electric machine during open circuit, 
and discharging dynamic electricity through a commutator at or 
about the period when the neutral axis of the field magnets and 
armatures are coincident, and the circuit is closed. (Provisional 
only.) 

5927. “‘ Manufacture of incandescent electric lamps, &c.” S. Z. 
DE Frrranti. Dated December 29. 2d. For carrying the 
carbon filament of an incandescent electric lamp the inventor 
employs a glass stem, it may be a small tube into each end of 
which a wire terminal is sealed. Each wire passes up a distance 
into the end of the tube, and is then led out sideways from it. 
The carbon filament is formed as an open spiral, it is placed 
around the glass stem, and its ends are coupled to the two wires 
which stand out sideways from the stem. To couple the filament 
to the wires the end of each wire is formed into a coil of a 
diameter just large enough for the end of the filament to be 
passed into it. The wire is then heated by passing through it 
an electric current, and at the same time keeping the wire sur- 
rounded by hydro-carbon vapour or liquid containing carbon. 
(Provisional only). 

5936. ‘‘Compounds for coating electrical cables, &ec.” R. 
PunsHon and W. Nicotson. Dated December 29. 2d. The 
compound is formed of the following ingredients, viz., pulped 
cellulose, gelatine, oak varnish, and ozokerit, and in some instances 
old India rubber is added. These substances are mixed in, or 
about in, the following proportions, that is to say, cellulose, 10 
parts by weight; gelatine, 5 parts by weight; oak varnish, 25 
parts by weight; ozokerit, 25 parts by weight; India rubber 
(when used) from 20 to 30 parts by weight. (lrovisional only.) 

5948. “ Galvanic batteries, &c."’ O.E. Woopuovss, F. L. Raw- 
son, and A. R. Upwarp. Dated December 31. 2d. The inven- 
tors form their depolarising agent as follows:—They take a 
saturated solution of hydrochloric, sulphuric, or nitric acid, or an 


admixture thereof, and treat bichromate of potash therewith, a 
considerable time being necessary for the operation. To the 
resultant solution they add water in suitable proportion to dilute 
same for use. Alternatively, they may dissolve the bichromate of 
potash in water, and add the acid thereto. (Provisional only.) 


5973. ‘Telegraph wires, &c.” J.S. Lewis. Dated December 
31. 2d. The inventor cements in an insulator of special con- 
struction a long iron bolt with a welded collar upon it, at about 
that point where the line wire is looped round the top of the insu- 
lator ; he attaches a wrought or other metal bracket to the side of 
the cross arm, and a similar bracket to the cross arm immediately 
below ; he then slips a cast-iron sleeve over the long iron bolt, 
which has at its lower end a large flange, to fit upon the flat sur- 
face of the bracket before mentioned. The bolt is now inserted, 
first through the top bracket, and then through the bottom one, 
and is made somewhat thinner from a little below where itrests in 
the top bracket, and is threaded for a few inches upon the thicker 
portion ; anut is slipped up the thinner portion of the bolt, and 
engaging with the before-mentioned threads upon the thicker 
part; the bracket, sleeve, and insulator are brought home to 
almost one solid piece. The lower end of the bolt is affixed by 
nuts or otherwise to the lower bracket. (Provisional only.) 


5984. “ Electrical machines.” J.S.Witu1ams. Dated Decem- 
ber 31. -4d. In the construction of magnets, the inventor employs 
asbestos paint as a coating applied to the magnetic core, ring or 
coil, which is first turned, machined, or prepared, by moulding, 
other pressure, or otherwise, so as to be perfectly true, whose part 
will be adapted operate in conjunction with any moving part, core 
or armature, and the asbestos paint or coating is then pressed or 
operated upon by suitably formed machinery, so that the distri- 
bution of the material will be evenly and properly distributed upon 
the surface to be coated. 


40. “Improvements in galvanic batteries, and the utilisation 
of the products therefrom.” J. B. Spence and J. E. CHaster. 
Dated January 1. 4d. In a copper-zinc element battery, in 
which a solution of caustic alkali is used as the exciting liquid, 
and the depolarising substance surrounding the copper to be 
oxide of copper, the inventors find that if the spent or par- 
tially spent solution be withdrawn from the galvanic cells, the 
zinc therein contained can be obtained as the oxide of zinc of 
commerce, by passing into the clear solution carbonic acid which 
throws down the zinc as the white carbonate of zinc, leaving car- 
bonate of the alkali in solution. The white carbonate of zinc when 
collected, washed, dried, and ignited, gives off carbonic acid 
(which may be used again in another portion of the spent liquid) 
leaving oxide of zinc. The solution of the alkaline carbonate 
obtained by the above mentioned process may be evaporated, and 
crystals of alkaline carbonate be obtained in the usual commercial 
form, or it is preferred to boil the alkaline carbonate with caustic 
lime, so as to convert the alkaline carbonate into caustic alkali, 
which when evaporated sufficiently is decanted from the carbonate 
of lime (formed by the double decomposition in boiling) to be used 
over again for acting upon a fresh quantity of zinc in the galvanic 
cell. The reduced oxide of zinc may be melted, or it may be re- 
converted into oxide of copper by ignition in the presence of air. 


5355. “ Improvements in voltaic batteries.” R.H. CourTENAayY. 
Dated March 24. Has for its object the production of 
electric currents by an improved method in the construction and 
charging of voltaic batteries, by means of which the consumption 
of zinc or other metals used in the positive cells is regulated. 
The zine or other positive metal, in plates, rods, or cylinders, is 
coated with asbestos paper, the same being previously prepared 
with an aqueous solution of gum lac, or other substances of a like 
nature, after which the zinc or other metal is carefully coated with 
one or more layers of the prepared asbestos paper and dried, the 
object being to regulate the consumption of zinc or other metal, 
during the time the metal is in the exciting fluids, and prevent 
the rapid wasting of same. The negative elements are carbon, 
preferably platinum, or other negative metal can be used with 
advantage in small cells, many cells can be used as one cell. The 
inventor prefers to use two porous cells, the inner one preferably 
containing strong acid, the middle cell containing water, or water 
anda smal! quantity of common salt, or its equivalent of any sub- 
stance to render the water of greater conductivity in starting the 
immediate action of the batteries, the outer cells being charged 
with compound oxides, or any suitable compound salt. 


7032. “ Improvements in dynamo-electric machines.” W. E. 
Grpee. (Communicated from abroad by C. J. Van Depoele, of 
America.) Dated April 30. 8d. Relates to new and useful 
improvements made in dynamo-electric machines, and consists in 
the special construction of parts, in the mode of winding and con- 
necting the armature and field magnets coils. 


7254. “A voltaic cell or element.” J. Imray. (Communi- 
cated from abroad by W. Wenzel, of Vienna.) Dated May 5. 4d. 
A voltaic cell or element, according to this invention, consists of 
a vessel of impermeable non-conducting material, divided by 
porous partitions into three compartments. In one of these com- 
partments is placed the positive element of platinum, carbon or 
the like, immersed in nitric acid of 30° to 40° Beaumé. In 
another of the compartments is placed the negative electrode, 
preferably zinc, immersed in a solution of salt (about 1 part by 
weight of salt to 20 of water) or in other suitable alkaline solu- 
tion or in dilute acid. The third compartment, which is pre- 
ferably between the two compartments containing the electrodes, 
contains sulphuric acid of 50° to 70° Beaumé. 














